
Superfund Records Center
SITE:
BREAK:
OTHER: \100I

D-583-7-5-11
Revision 1

WELLS G & H SITE
REMEDIAL INVESTIGATION REPORT

PARTI
WOBURN, MASSACHUSETTS

TDD NO. Fl-8607-07
NUS JOB NO. MA11RF

EPA SITE NO. MAD980732168
CONTRACT NO. 68-01-6699

VOLUME IV: APPENDICES C-G

FOR THE

REGION I
US EPA

WASTE MANAGEMENT DIVISION

OCTOBER 17, 1986

NUS CORPORATION
SUPERFUND DIVISION

SUBMITTED BY APPROVED BY

/JOANNE O'NEILL MORIN /HTCHARD G.'DINITTO
PROJECT MANAGER ' FIT j MANAGER

CHEMIST

^

ALAN K. ANGERS
ASSISTANT PROJECT MANAGER QUALITY ASSURANCE

GEOLOGIST



APPENDIX C
ANALYTICAL DATA COLLECTED

BY OTHER PARTIES



This appendix presents data collected by GeoEnvironmental at the W.R. Grace site,

by Weston Geophysical Engineering at the Wildwood Conservation Corporation site,

and by GeoEnvironmental, Weston Geophysical and EPA at locations throughout the

study area. All data presented in the following tables have undergone a quality

control review (data validation);

Table 1 W.R. Grace Groundwater Quality Data

Table 2 Mean Concentrations for W.R. Grace Groundwater Quality Data

Table 3 Wildwood Conservation Corporation Groundwater Quality Data

Table * Mean Concentrations for Wildwood Conservation Corporation

Groundwater Quality Data

Table 5 Additional Study Area Groundwater Quality Data

Table 6 Mean Concentrations for Additional Study Area Groundwater Quality

Data
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APPENDIX D

METHOD PROTOCOLS



Appendix D presents protocols followed in the collection and analysis of all samples

collected by NUS/FIT during the Remedial Investigation. Information is included

as follows:

• Volatile organic analysis using the Foxboro Century Systems Organic

Vapor Analyzer (OVA Model 128).

• Volatile organic analysis using the Photovac 10A10 Gas Chromatograph.

• Contract Laboratory analysis for organic Hazardous Substance List

compounds.

• Contract Laboratory analysis for inorganic Hazardous Substance List

compounds.

• Validation procedures for Contract Laboratory data.

Groundwater sampling protocols.

Installation of groundwater monitoring well protocols.
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VOLATILE ORGANIC ANALYSIS USING THE

FOXBORO ORGANIC VAPOR ANALYZER (OVA-128)

The Foxboro Century Systems Organic Vapor Analyzer (OVA) is a portable unit

equipped to detect organic vapors in air. It is fitted with a chromatographic

column packed with a material which physically interacts with organic compounds.

Since the packing material has a different affinity for each individual compound,

the time it takes for each compound to pass through the column (retention time)

will be different. The retention time is dependent on several parameters of the

column: temperatures, length of column, type of packing, and flow rate or carrier

gas (hydrogen). The OVA can be used in the field or laboratory to separate and

identify volatile organic compounds. Water and soil samples for analysis on the

OVA are collected in 40 to 44 milliliter (ml) septum-fitted vials. Vials are filled to

75% capacity, leaving a "headspace" of air, if analysis is to be conducted at the

sampling location. Aqueous samples collected for analysis in the lab are

completely filled and kept on ice during transport to preserve sample integrity. A

headspace is created in lab by withdrawing 10 ml of liquid with a syringe. Soil

samples are always collected with headspace to avoid reopening of the vial.

The OVA runs at ambient temperature, and must therefore be allowed to

equilibrate to surrounding conditions. .Samples are also Equilibrated to ambient

temperature for analysis. The instrument is put in the chromatography mode by

depressing the inject valve, which diverts ambient air through an activated

charcoal filter to remove interfering volatiles. The backflush valve is left in the

up position. A strip chart recorder is plugged into the OVA to receive output from

the detector.

A 500 microliter (ul) gas-tight syringe is used to inject sample vapors onto the

column. The syringe is initially flushed several times and 500 ul of "clean" ambient

air is injected to verify syringe cleanliness. The time of injection is noted on the

strip chart and the chromatograph is allowed to run for several minutes. The

backflush valve is then depressed, reversing the flow through the column, while the

chart is left running to record peaks occurring from heavier compounds that were
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still on the column. When this run is through, the backflush valve is returned to the

up position. Air may then be withdrawn from the headspace above a soil or water

sample and analyzed in the same fashion.

Analysis can be qualitative or quantitative. Standards containing individual

volatile organic compounds or mixtures can be prepared. These standards can be at

specific concentrations if quantitative analysis is desired. Compound identification

is made by comparison of sample and standard peak retention times. Quantitation

is accomplished by comparing peak height to a standard peak of that compound at

known concentration. Identifications are tentative unless peak retention times

match those of the standard on three columns of dissimilar polarity, in which case

identification is considered positive. Detection limits for most common volatile

organic compounds are in the 0.5-1 part per million range using this method.
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VOLATILE ORGANIC ANALYSIS USING

THE PHOTOVAC 10A10 CHROMATOGRAPH

The Photovac 10A10 is a portable gas chromatograph used to screen soil and water

samples for volatile organic compounds. A V by 1/8" SE-30 column is typically

used for NUS/FIT screening. This instrument is generally used in the laboratory to

allow greater analytical control. Samples are collected in 40 to 44 milliliter (ml)

septum-fitted vials and are kept on ice during transporation. Soil samples are

collected leaving 25% of the vial empty; this headspace will be sampled for volatile

organic vapors. Aqueous sample vials are completely filled to better preserve the

sample; a headspace is then created in lab by withdrawing 10 ml of liquid with a

syringe.

Samples are allowed to equilibrate to room temperature before analysis. The

instrument is also allowed to warm up for several minutes to stabilize analytical

conditions. A multi-compound standard of known concentration is prepared daily

by dilution of stock solution. Instrument response and technical reproducibility are

verified by running the standard two times prior to sample analysis. The standard

run takes approximately 12 minutes to complete. A gas-tight 200 microliter (ul)

syringe is used to make injections, unless high concentrations require the use of a

smaller volume. The syringe is flushed with ambient air between samples, and an
injection of "clean" ambient air is run to verify syringe cleanliness. The standard

run is repeated every eight samples to confirm ongoing instrument stability.

Compound identification is by comparison of peak retention time to standards.

Comparison of peak height to a standard peak of that compound at a known

concentration yields quantitative results for aqueous samples. Soil samples are

reported with qualitative results only, as no standard with a soil matrix is run.

Compound identification is tentative unless peak retention times match standard

peaks on three dissimilar columns, in which case identification is considered

positive. A list of compounds analyzed for and typical detection limits are given

below.
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TABLE 1

COMPOUNDS ANALYZED FOR AND TYPICAL DETECTION LIMITS FOR THE PHOTOVAC 10A10 GC

detection
Compound limit (ppb)

benzene 1
trichloroethylene 1
toluene 3
tetrachloroethylene 3
chlorobenzene 5
ethylbenzene 5
m-xylene 5
o-xylene 10
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CONTRACT LABORATORY ANALYSIS

FOR ORGANIC HAZARDOUS SUBSTANCE LIST COMPOUNDS

Full Hazardous Substance List (HSL) analysis by a contract lab includes volatile

organic analysis (VOA), semivolatile (base/neutral/acid), pesticide and PCB

analysis. A complete list of these compounds and their contract req-jired detection

limits is presented in Table 2. Samples are run according to procedures specified in

the Contract Lab Program Organics Analysis Statement of Work. This document

details analytical and contractual requirements and is based on EPA Methods 624

(purgeables), 625 (base/neutral/acids) and 608 (pesticides and PCBs).

Volatiles (or "purgeables") are analyzed utilizing a purge and trap method. In this

method, 5 to 25 ml. of aqueous sample or soil extract is placed in a special

enclosed chamber. Finely divided inert gas bubbles are blown through the sample

to release volatile compounds into the vapor phase. A sorbent trap collects these

vapors for analysis. When purging is completed, the trap is heated and backflushed

onto a gas chromatograpic (GC) column. The various chemicals present will

interact differently with the column and pass through it with varying retention

times. The GC is interfaced with a mass spectroscopy (MS) system which is then

used to identify the separated components.

Base/neutral and acid compounds are extracted into methylene chloride and

analyzed using fused silica capillary column GC/MS. Base/neutral compounds are

extracted at pH 11, acids at pH 2. As with volatiles, compound separation occurs

in the column. Qualitative identification is made via GC retention time and

relative abundance of three or more characteristics MS ions. Quantitative analysis

is accomplished using an internal standard and one characteristic ion.
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Screening for pesticides is done using GC equipped with an electron capture

detector (ECD) which is particularly sensitive to chlorinated compounds. The

sample is extracted with methylene chloride, then the methylene chloride is

exchanged for hexane, a GC/ECD compatible solvent. Compounds detected at high

enough levels using GC/ECD are confirmed using GC/MS.

Each of the above fractions is subject to contract-required quality control

measures. This involves the analysis of method blanks, duplicates, and spiked

samples which are used to assess data quality. Data validation is discussed further

in a following section.
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CONTRACT LABORATORY ANALYSIS

FOR INORGANIC HAZRADOUS SUBSTANCE LIST COMPOUNDS

Inorganics analysis by a contract lab includes screening for the 24 metals listed in

Table 3. Analysis is conducted according to the Contract Laboratory Program

Inorganics Analysis Statement of Work.

Sample preparation involves digestion by nitric acid and hydrogen peroxide.

Analysis is conducted using standard atomic absorption (AA) methods. Flame,

furnace, or the inductive coupled plasma (ICP) method may be used for each metal,

as long as the contract required detection limit for that element is met. These

limits are listed in Table 3. Mercury analysis is an exception; it is done by the

cold vapor method and requires a persulfate digestion.

All analysis is subject to contract-required quality control measures. This involves

analysis of blanks, duplicates and spiked samples to insure valid results. Data

quality review is discussed further in the following section.
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TABLE 2
COMPOUNDS INCLUDED IN CLP ORGANICS ANALYSIS

AND CONTRACT REQUIRED DETECTION LIMITS (CRDL)

Compound
Volatile Organics

CRDL
(ug/1)

Pesticides/PCBs
Compound CRDL

(UR/I)

Chi or om ethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Trans- 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Tetrachloroethene
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-D ichloropropene
Trichloroethene
Dibromochlorom ethane
1,1,2-Trichloroethane
Benzene
cis-1,3-D ichloropropene
2-Chloroethylvinylether
Bromoform
^-M ethyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
10
5
10
10
5
5
5
5
5
5
5

Alpha-BHC 0.05
Beta-BHC 0.05
Delta-BHC 0.05

Gamma-BHC (Lindane) 0.05
Heptachlor 0.05

Aldrin 0.05
Heptachlor epoxide 0.05

Endosulfan I 0.05
Dieldrin 0.10
M'-DDE 0.10

Endrin 0.10
Endosulfan II 0.10

M'-DDD 0.10
Endrin Aldehyde 0.10

Endosulfan Sulfate 0.10
M'-DDT 0.10

Methoxychlor 0.50
Endrin ketone 0.10

Chlordane 0.50
Toxaphene 1

Aroclor-1016 0.50
Aroclor-1221 0.50
Aroclor-12« 0.50
Aroclor-1248 0.50
Aroclor-125* 1
Aroclor-1260 1



TABLE 2
COMPOUNDS INCLUDED IN CLP ORGANICS ANALYSIS

AND CONTRACT REQUIRED DETECTION LIMITS (CRDL)

Semivolatile (Base/Neutral/Acid) Organics

Compound CRDL
(ug/1)

Compound CRDL
(ug/1)

Phenol 20
bis(2-Chloroethyl)Ether 20
2-Chlorophenol 20
1,3-Dichlorobenzene 20
1,^-Dichlorobenzene 20
Benyl Alchohol 20
1,2-Dichlorobenzene 20
2-Methylphenol 20
bis(2-chloroisopropyl)Ether 20
<f-Methylphenol 20
N-Nitroso-Di-n-Propylamine 20
Hexachloroethane 20
Nitrobenzene 20
Isophorone 20
2-Nitrophenol 20
2,^-Dimethylphenol 20
Benzole Acid 20
bis(2-Chloroethnoxy)M ethane 20
2,^-Dichlorophenol 20
1,2,^-Trichlorobenzene 20
Naphthalene 20
if-Chloroaniline 20
Hexachlorobutadiene 20
4-Chloro-3-Methylphenol 20
2-Methylnaphthalene 20
Hexachlorocyclopentadiene 20
2,<f,6-Trichlorophenol 20
2,<f,5-Trichlorophenol 100
2-Chloronaphthalene 20
2-Nitroaniline 100
Dimethyl Phthalate 20
Acenaphthylene 20

Acenaphthene 20
2,*f-Dinitrophenol 100
^Nitrophenol 100
Dibenzofuron 20
2,M3initrotoluene 20
2,6-Dinitrotoluene 20
Diethylphthalate 20
<f-Chlorophenyl-phenylether 20
Fluorene 20
^Nitroaniline 100
<f,6-Dinitro-2-Methylphenol 100
N-Nitrosodiphenylamine (1) 20
tf-Bromophenyl-phenylether 20
Hexachlorobenzene 20
Pentachlorophenol 100
Phenanthrene 20
Anthracene 20
Di-n-Butylphthalate 20
Fluoranthene 20
Pyrene 20
Butylbenzylphthalate 20
3,3-Dichlorobenzidine ^0
Benzo (a) Anthracene 20
bis(2-Ethylhexyl)Phthalate 20
Chrysene 20
Di-n-Octyl Phthalate 20
Benzo (b) Fluoranthene 20
Benzo (k) Fluoranthene 20
Benzo (a) Pyrene 20
Indeno(l,2,3-cd)Pyrene 20
Dibenzo(a,h)Anthracene 20
Benzo(g,h^)Perylene 20
3-Nitroaniline 100
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Element

TABLE 3

ELEMENTS INCLUDED IN CLP INORGANICS ANALYSIS
AND CONTRACT REQUIRED DETECTION LIMITS (CRDL)

CRDL Element CRDL

1. Aluminum
2. Antimony
3. Arsenic
4. Barium
5. Beryllium
6. Cadmium
7. Calcium
8. Chromium
9. Cobalt
10. Copper
11. Iron
12. Lead

200
60
10
200
5
5
5000
10
50
25
100
5

13. Magnesium 5000
1*. Manganese 15
15. Mercury 0.2
16. Nickel 40
17. Potassium 5000
18. Selenium 5
19. Silver 10
20. Sodium 5000
21. Thallium 10
22. Tin 40
23. Vanadium 50
24. Zinc 20
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VALIDATION OF

CONTRACT LABORATORY DATA

Contract Laboratory analysis is conducted according to EPA Methods 624

(Purgeables) and 625 (Base/Neutrals and Acids). Results are released to the public

only after data validation has been completed by NUS/FIT and approved by EPA.

This data review insures that the laboratory followed appropriate quality control

procedures and met all contractual requirements. Data may be considered

unuseable (rejected) or approximate as a result of the review. Parameters assessed

in the NUS/FIT Level I data validation are as follows;

• Instrument tuning and calibration. The laboratory is required to verify

proper and stable instrument response prior to sample analysis. Poor or

fluctuating response may result in misidentification or invalid

quantitation.

• Sample holding times. Samples must be analyzed within contract

specified holding times to minimize sample degradation and

contamination. Data will frequently be approximated for samples held

beyond the specified limits.

• Surrogate spike recoveries. All samples are spiked with a known quantity

of solution containing compounds not likely to occur in the samples. The

laboratory determines their percent recoveries from analysis results.

Poor recoveries, either high or low, result in entire fractions of data being

approximated. Results may be rejected entirely if recoveries are so low

that analysis is considered unuseable.
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Matrix spike recoveries. The laboratory spikes one in ten samples with a

known concentration of several of the compounds that are being analyzed

for. Percent recoveries of these compounds may be low if laboratory

technique is poor or if the sample matrix prevents successful analysis.

Recoveries outside of contract-required limits may result in

approximating or rejecting data.

Laboratory duplicate. The laboratory divides each matrix-spiked sample

into two portions for the purpose of duplicate analysis. Comparison of the

two sets of data gives an indication of the reliability of results. Values

that vary greatly generally result in the approximation of data for certain

compounds.

Field ("blind") duplicates. The sample collection team collects duplicate

samples that are submitted to the laboratory unidentified in order to get

an unbiased duplicate comparison. Data qualifiers due to poor agreement

are the same as for laboratory duplicates.

Laboratory blanks. The laboratory is required to store, prepare, and

analyze "blank" water samples with each group of samples submitted.

These blanks frequently contain common laboratory solvents that have

contaminated samples as well. Data for compounds present in blanks is

generally rejected.

Field C'blind") blanks. Blank water is carried to the sampling location,

stored with other samples and shipped to the laboratory unidentified. This

gives unbiased blank data as well as indications of cross-contamination

that may have occurred in the field. Data for compounds found in these

blanks is generally rejected.
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Inorganics data validation also includes assessment of the following:

9 Interference Check. The laboratory is required to run a sample that has

been spiked with high levels of certain elements to determine if inter-

element interferences exist. Poor recoveries of elements present at

known, lower concentrations may result in approximation of data for

these elements in certain samples.

• Standard additions. Certain sample matrices may interfere with the

analysis of inorganic constituents. A poor matrix spike recovery indicates

such an interference, and requires the laboratory to quantitate that

element using the method of standard additions. This method sets a new

standard curve using the sample matrix in question. Data for a given

element may be approximated or rejected if the spike recovery was poor

and standard additions were not used.



Groundwater Sampling

The method NUS/FIT utilized for groundwater sample collection followed a

measure, purge, and sample sequence. Initially, static water levels and total depth

measurements were collected. From these data, the volume of standing water in

the column was calculated according to the following formula:

r2h

r = radius of the well

h = height of water column

Purging of the wells was accomplished by mecahnical pumps or by hand bailing.

For those wells having a fairly rapid recharge, NUS/FIT was able to use a gasoline

powered pump. In order to ensure proper evacuation of the standing water, the

pump was started with the intake hose at the bottom of the well, after which the

hose was drawn upwards. The purged water was measured by filling and emptying a

calibrated ten gallon wash tub.

Following the removal of each well volume, measurements of pH, conductivity and

temperature were taken in order to ensure collection of samples representative of

the aquifer. Two consecutive measurements within + 0.03 pH units +10% relative

conductance represented stabilization of the groundwater conditions. A maximum

of five well volumes were purged from any one well.

Collection occurred after allowing the wells to recharge to a minimum of 75% of

their initial static water levels. The samples were obtained from each well

utilizing a stainless steel bailer with a teflon check valve which was lowered to the

middle of known well screens and allowed to fill. The retrieved groundwater was

then poured into two 44 ml septum sealed vials to which a 7,000 part per million

(ppm) mecuric chloride (HgCl2) solution had been added as a preservative to a final

concentration in the sample of 16 ppm HgClj- Replicate samples were obtained by
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filling two additional vials from the same bailer volume. Field blanks consisted of

deionized water obtained from the EPA's New England Regional Laboratory in

Lexington, Massachusetts. All samples were labelled in the field and placed on ice.

Custody of the samples was then relinguished by the field personnel to an NUS

chemist for analysis at EPA's New England Regional Laboratory in Lexington,

Massachusetts or for shipment to a CLP laboratory.

All sampling equpiment was decontaminted bewteen wells utilizing a deionized

water, methanol, deionized water final rinse sequence.

Installation of Groundwater Monitoring Wells Protocols

Installation of groundwater monitoring wells was subcontracted by NUS to M & M

Enterprises, Inc., of Arlington, Virginia. M & M Enterprises subcontracted the

actual field work to Buffalo Drilling Co., Inc. (BDC) of Buffalo, New York and New

England Boring Contractors, Inc. (NEBC) of Glastonbury, Connecticut.

There were two primary overburden drilling methods employed during the

investigation; hollow stem auger (BDC), and drive and wash (NEBC). The five foot

auger flights used by BDC had an eight inch outside diameter with a nominal 3 and

3/8 inch inside diameter. Initially, the augers were plugged with a removable plug

that was retracted for soil sampling. The plugged auger method was eventually

abandoned in favor of open ended augering which requires the removal of soils that
enter the augers by the pumping of clean water into the flights. The washing

action forces soil particles into suspension. The wash flows up and out the top of

the flights, carrying with it the suspended particles. In locations where the augers

could not penetrate, BDC would advance the borehole by roller bitting and

subsequent introduction of a smaller diameter casing through the auger flights, a

method referred to as telescoping. The flights were then retracted and the method

became essentially drive and wash.

The drive and wash method (NEBC) utilized five or ten foot lengths of steel casing

that are driven into the overburden by a 300 pound hammer. The hammer is winch

raised then allowed to free fall the length of the drive stem (approximately 3 ft)

which is threaded into the steel casing. The casing was then cleansed of soil with

clean water as described previously. In several well locations, very difficult
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drilling was encountered. When confronted with refusal using the drive and wash

method, NEBC utilizing telescoping, as did BDC. The spin method was used in

nested boulder and cobble zones and utilized a diamond-impregnated shoe. The

shoe is placed at the bottom of the casing and the entire assembly is spun, allowing

the casing to be advanced by cutting its way through blockages.

All water used during the drilling procedures came from the current Woburn water

supply as accessed through a variety of hydrants throughout the study area.

Samples were drawn from the water supply and screened on the Foxboro Century

Systems Organic Analyzer (OVA) Model 128 for volatile organics before use.

Samples were also collected periodically from the drillers' storage tanks and

analyzed to ensure absence of volatile organics prior to their use in the drilling

procedures.

All drilling tools used down the borehole (i.e., casing, chuch rods, auger flights)

were decontaminated by a steam cleaning, methanol rinse, and a final steaming

before use and between boreholes. Any part of the drilling rigs that extended over

the borehole was also steam cleaned prior to its use and between locations.

Hydraulic equipment (i.e., hoses, valve banks, etc.) was inspected for leaskage by

NUS/FIT to confirm that no fluids were leaking before allowing the drill rig to be

on-site. Lengths of PVC riser and screen were steam cleaned and cold water rinsed

before being introduced to the subsurface. There were no petroleum based

lubricants used during the study. In most situations, the drillers used no lubricants

at all. Occasionally, however, a vegetable based lubricant (ie., Crisco) was used on

casing and rod joints. Soil samples were collected with a 24 inch, 2 inch outside

diameter split spoon sampler at 5 foot intervals. The split spoon sampler was

driven by a 140 pound hammer with a 30 foot f reef all (standard penetration test).

The driving resistance was gauged by blow counts ( the number of hammer falls

needed) for each six inch interval of the total penetration of 24 inches. Retrieved

soil samples were placed into at least one eight ounce jar for geologic

characterization. These jars were labelled and retained by NUS/FIT for future

reference. In addition, one septum sealed 44 ml VOA (volatile organic analysis)

vial wsa partially filled with soil for OVA headspace analysis which was performed

by the NUS/FIT on-site chemist.
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The split spoons were decontaminated prior to use and between uses by the NUS

on-site geologist utilizing a water bath with brushing to remove residual soils,

followed by an Alconox and water scrub to ensure removal of contaminants, and

finally a clean water rinse.

Whenever possible, the deepest well in a nested set was drilled first. During the

drilling, data was compiled throughout the volatile organic screening and through

visual examination of the split spoon samples. The collected data formed the basis

for screen placement decisions according to the following criteria. In boreholes

where OVA analysis of the soil samples indicated the presence of volatile organics,

the screened interval was placed to intercept the zone of contamination. Where

contamination was not clearly indicated, the screened interval was placed in the

most permeable stratum, as directed by the NUS on-site geologist, based on visual

inspection of the soil samples. Upon reaching the desired depth, well installation

was conducted. The wells were constructed using shedule SO 1.5 inch inside

diameter threaded flush jointed polyvinyl chloride (PVC). The screen slot size for

all wells installed was 0.010 inch. The overburden wells are screened entirely in

the overburden. The screen length varied (5-50 feet) according to the intended

purpose of the well. Longer screen lengths were used where past groundwater

quality has not been documented and current contamination was not indicated by

field chemical screening. The shorter lengths were used where groundwater

gradient information was important and/or information on vertical distribution of

contaminants was known or desired. After establishing the most advantageous

screen length, the five foot sections of screen were threaded together and the

bottom was capped. No solvents or glues were used for jointing. A small amount

of Ottawa sand (4") was poured into the cased borehole and the bottom was

sounded. This small amount of sand acted to seat the bottom of the PVC riser.

Next, the screen and riser were lowered into the borehole and seated. Filter sands

were then placed around the screen. A 60/40 grade Ottawa sand was used as filter

sand. The sand level was periodically measured until enough had been added to

reach a level two feet above the top of the screened interval. Clean water was

used to wash the filter sand off the steel casing and PVC riser and down to the

screened interval. Time was allowed for the sands to settle before measuring took
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place. The two feet of sand above the top of the screen was placed to act as a

separation between the slurry grout and the screened interval.

In order to seal the screen in the interval of choice, a cement/bentonite slurry

grout was injected into the borehole above the filter sand. A tremie pipe was

lowered to a level approximately one foot from the top of sand, and grout (10:1

ratio by weight cement to bentonite) was slowly pumped into the borehole. This

technique minimized disturbance of the filter sand. The casing still remaining in

the borehole was then pumped full of grout. The standing water was displaced out

the top of casing. This process was continued until the grout was observed to be

flowing out of the top of the casing. The remaining casing was then retracted. If

the grout level dropped substantially during the casing retraction, more grout was

pumped into the borehole. In cases where the top of the screen was less than 15

feet from ground surface, bentonite pellets were used to seal the well instead of

the slurry grout.

One well from each nested location penetrated 20 feet into the bedrock. The

bedrock was cored using a NWX size diamond core bit according to standard ASTM

method for diamond core drilling. All rock cores were boxed, labelled and retained

by NUS/FIT for future reference. Rock quality designations (RQDs) were

calculated for each five foot run. The NWX bit cuts a 2.155 inch diameter core

and leaves a 2.930 inch diameter borehole. This diameter afforded a 2.93 inch

annulus around the screen for the placement of filter sand. Fifteen feet of 0.010
slotted PVC screen was then lowered into the rock borehole with PVC riser to a

point above ground surface. Filter sand was added to a level one foot above the

top of screen. Cement/bentonite slurry was then emplaced via a tremie pipe with

the grout being brought to ground surface. In this manner, a four foot grout plug

was emplaced into the bedrock limiting or precluding communication between the

bedrock well and the overburden aquifer.

The PVC risers were brought to a level approximately 2 1/2 feet above ground

surface (except on Unifirst, Corp. property where limited space demanded

subsurface installation). A five foot steel security casing was placed around the
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riser. The security casing was grouted into the ground to a depth of 2 1/2 feet

leaving 21/2 above the ground surface. Each casing has a lockable lid. Padlocks

were used to secure each lid. Serial numbers located on each lock were removed

by filing.
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APPENDIX E

NUS/FIT WELL LOGS



This appendix contains the logs of monitoring wells installed by NUS/FIT as a part

of this Remedial Investigation. In most locations, more than one well was

completed. Each location is represented by a boring log. Each log contains the

construction details of all wells installed at that location.
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F to C SAND, TR Pebbles,
TR Silt

S63S Bottom of Screen 221

BEDROCK: Roller bitted
from 22* to 26'. Wash
contained highly angular
to subangular particles
some w/weathered faces.
Bedrock is intensely
fractured.
S63D top of Ottawa Sand 24'
S63D top of screen 26'

Notes

1

2

563D Bottom of screen 36'

ace.
d surface.



IMUS
CORPORATION

A HaJhburton Company

Prj|. t

Wells G 4 H Remedial Investigation

TDD So.

Fl-8*09-01

Lo<

Mass Rifle \isn

Sheet IfOltf S'O.

Anglo fr j n Horu.

Verucal

Completed Driller

NEBC

Rrill Make \ Model

Mobile 8-47

Hole Dia.

3.5

Overburden
(f t)

35'

Rork (ft)

20'

Total Depti

Core Rt ovi.ry (It)
20'

Tort ,U
2

Sainpk Ifjnnner Weigh! fall

lKOIbs/30"

Cl. Top of I a->ing Ground El.
S6*S 57.58, S6»V1 57.7», S6«D 57.S3

Solid Sen 80 PVC 1.5" I.D.
S< rccn 0.010 slot

Depth to Top of Roi
35-

NHS Inipcrtor

Baldyga

Hcplli
Sample

No.
Core/Rec

(in) RQH
Pun Der

SOIL

Interval
( f t ) Blows/6"

Well
Construction Stratum Description Note>

T-2T 1/1/2/3

02 5-7 6/11/8/5

10

03 2ft/1Q

15

10-16 21/17/18/10

05 19-21 17/15/21/18

25

06 2»/9 2»-26 31/21/17/18

30

07 17/U 29-31 Jl/57/100-5

F/M BR SAND

F/M BR SAND

S6«S Top of Ottawa sand 9*

S6«S Top of Screen 10'

F/C BR SAND,

TR F/C GRAVEL

56*5 Bottom of Screen 15'

M/C Dark BN SAND, some

highly angular C Gravel

M/C Dark BN SAND, some

F Gravel

It BN to tan F SAND, LI

Gravel, layered Gravel-

Sand-Gravel

S64M Top of Ottawa Sand 25

S6»,M Top of Screen 27'

It BN F SAND and SILT,

LI Gravel

S6«M Bottom of Screen 32*

GR 'VNIIL Ml 3CTIL5 I' OPOKTION-i

IMowi/rt Density IISPII
0-<t V. Loose Trj<i i (TI<) u 10 o
*-IO Loo>>e Littli fl I) l ' i -20 a
10-30 M. nune S)..^ (SO) .' )5 a
10-50 Dense ^n.l 1 > •> < 0

>50 V. Dense

AHMIIC VI \TIONS

F-Fme
M-Mr(liii.n
C-Coafia
r/M-fiiic to Meih mi
F/C-Tliie to Coarse
V-Very
Crt-Gray

BN-Dio*n
> EL-Yellow

1. Well S6*S sealed w/2« bentonite pellet layer from 7' to 9. Natural backfill from GS to 7'.
2. Well S64M sealed from GS to 2}' with 10 to 1 (by weight, estimated) cement to bentonite slurry.



NUS
L_LJ CORPORATION

^J A Hallitxjdon Company

r>rplll

35

00

»J

50

55

ROPK

Sample
No.

Core/Re''
(11)

60/60

60/60

60/60

60/60

ROD

Pr> i I TOD No. | S^ett Ho...- Sj.

Veils G i H Remedial Investigation FI-8»09-OI Z " f 2 S6<»

Lo< alMrl

Mass Rifle Asjn

son.

P^. 'if x
f > J

ncptn
Interval

( f t ) Blow,/6"
Well

I'uniii- ii tiiin

lt±~tjb

ĵQ^J^

î ^^ î

î ^ ym^^m

- .̂

ttflKfll

£ |̂̂ ^Mj

"" î ĵm

Stratum Description

Highly fractured Salem

Cabbrodiorite - very

angular - brecciated some

gouge observable.

S6*O Top of Ottawa sand 38'

S6»D Top of Screen 10-

Highly fractured Salem

Cabbrodiorite

S6«D Top of screen &01

less fractured Salem

Gabbrodiorite

More competent Salem

Cabbrodioriw

S6»D Bottom of Screen 551

EOB - 56-

\'jt-^

3

REMAHKSi

3. Well S4»0 scaled from CS to 18' with 10 to 1 (by weight, estimated) cement to bentonite flurry.



NUS
INCORPORATION

A Haiitburton Company

Pro,*-, t

Wells G A H Remedial Investigation

THD

Fl-8409-01

Behind 300 W. Cummmgs Bldg

Sheet Hole No.

565

Angle from Horii.

Vertical

10 Nov S»

Completed

IS Nov 85

Driller

Buffalo

Drill Mike i Model

CME55

Hole DIJ.

3.5

Overburden
(ft)

36.0

Rock (ft)

20

Total Depth

56.»

Core Recovery ((t)

20

Core OKI

2

S unples

7

El. Top of Ca Ground El.

S65S 76.78, S65M 76.98, S65D 76.89

Depth to Top ol Rock

36.»
Sample Hammer Weight/Fall

1*0 lbs/30"

rasing
SJliJ Sch 80 PVC 1.5" 1.13.
v.i ecu 0.010 slot

NII5 Inspector

Angers/Baidyga

Depth
Sample

No.

ROCK

Core/Rer
(in) HiJD

Depth
Intervdl

(ft) Blows/6"
Well

Construction Stratum Description Notes

01 2»/8 0-2 12/10/10/7

2W12 6/8/8/9

10
03 2JJ/.IO... 8-10 8/10/12/20

13-15 9/11/10/19

20 -0*- l»

25 06 17/19/26/3

07 20/11 26-2* 23/15/12/U

30

GRANULAR SOILS POlMI?"ffON<

flloWrt Dtnuly nsm
0-it V. Loose Trj icfTi?) "i-IO-'.i
4-10 Loose Litt le (I.I) IO-2V..
10-30 \1. Dtnic Son-. 'Sit) .")-)V j
10-50 n«i-,e l̂l.l i> 11 o
>50 V, Dtn.o

AmMJEVIATfONS

F-Finc
M-'K-ih.l.ll

C-Ci-jnc
F/M-f"inc to Mtiliuiii
F/C:-Finc to Course
V - V e r y

Fill: Sandy loam, some

C Gravel

S65S Top of Ottawa Sand 3'

BR M SAND and Gravel

F/M SAND, SO SUt, TR
Clay, TR Gravel

COBBLES

F/M SAND, SO Sdt, TR
Clay, TR Gravel

COBBLES

F/M SAND, SO SUt, TR
Clay, TR Gravel

F/M SAND, SO SILT, TR
Clay, TR Gravel

S65M Top of Ottawa Sand 25'

S65M Top of screen 27'

Boulders and Cobbles

to 37.»'

YCL-Ycl lo*

1 . Well S45S sealed with a 2 foot layer of bentonite pellets from ? to t1.
2. Well S65M seated with 10 to 1 (by weight estimated) cement to bentonite slurry from GS to 25'.



PRIMUS
1 !_J CORPdRAnON

^J A Hailibuton Company

ncptn

35

to

JO

JJ

ROCK

Sjmple
No.

Oore/Rer
(in)

60/60

60/60

60/60

60/60

.on

r^K < TOD Mo. S.leet Huit- So.

Veils G i H Remedial Investigation FI-8409-QI 2 of 2 S65

Behind 300 «r. Cummings Bldg

SOU.

Ptn'R-r
In, )

ncptii

' ( f t ) ,,„,, ,-..

REMAKKS:

3. Well $6)0 sealed with a 10 to 1 (by weight estimated) cement to bentonite slurry

«•

«•

'.Veil

—

—

-

£.f>: f- d

,.. j,^ ,

/jn»«.

^-
*il *"tl

''*"'? JBIf

"'*' 'fjVBI

E

Stratum Description

S6JM Bottom of screen 37'

S6JD Top of Ottawa Sand

39.2-

S6JO Top of screen » 1.4'

Highly competent Salem

Cabbrodionte

S65D Bottom of screen 56.»

EOB - 39.7

.Motes

3

from GS to 39.21.



INUS
I U CORPORtfnON
ft A Hafctourtcn Compwiy

Begun Completed

Project

Wells G 3c H Remedial Investigation

Location At end of

600 W. Cummmgs Park traffic island

Driller

BDC

Core Recovery (ft) Core Bxs Samples

2 0 2 2

Sample Hammer Weight/Fall <
<

I401bs/30"

Depth

5

10

15

20

25

30

Sample
No.

01

02

ROCK

Core/Rec
(in)

60/60

60/60

60/60

60/60

RQD

Drill Make Ic Model Hole Dia.

CME55 3.5"

El. Top of Casing Ground El.

69.64

TDD No. Sheet Hole No.

Fl -8409-01 1 "f 1 566

Angle from Horiz.
Vertical

Overburden Rock (ft) Total Orpth
(ft)

11.5 23.2 34.7

Depth to Top of Rork

11.5

~aimg NUS Inspector
>olid Sen SO PVC 1.5'M.D.
ScreenO.OlOslot Sandhaus

SOIL

Pen/Rec
(m)

24/24

24/24

Depth
Interval

(ft)

3-7

10-12

Blows/6"

U/24/w»u

J5/40/38/35

Well
Construction

^

••

SSJ
W\

Himm*••::'•$£

9*** •>*
*.•.«
•*.;.v
* * * *

&V;
» ** ** **«« »

•* * r *
" «•!<
/;;*
«»»«
*.•*

1$
*****
. * * »

•*J*»"*.*.
.'.;»

'•«.*
- \r »*

1

VJ
%
':]

1

X*
&

1
1

*

4
f 4

1

1 4

k*

*4

»

*

•*

» *

^r
*

,'•,
**

?

** f " *
1 A • « A •

CRASlL'LAU SOILS" PROPORTON5 ABBREVIATIONS

Blows/Ft Density USED
0-4 V. Loose Trace (TR) 0-10% F-Fine
4-10 Loose Little (LI) 10-20"4 M-Medium
10-30 M. Dense Some (SO) 20-35% C-Coarse
30-50 Dense And 35-50% F/M-Fine to Medium
>50 V. Dense F/C-Fine to Coarse

V-Very
GR-Gray
BN-Brown
YEL-Yellow

1. Well S66D sealed in bedrock from 17.7' to GS with cement bentomte slurry.

Stratum Description

lark mulch - no sample

JR F/C SAND, U
! Gravel

>R F SAND, TR M/C Sand,

'R F Gravel

iighly fractured Salem

iabbrodiortte begins 11.5

Cash sample highly angular

1R to Mack some particles

•xhibit weathered faces,

toiler bitted and augered

o 14.7 - Coring Begins

ialem Gabbrodiorite fairly

:ompetent

S66D Top of Ottawa Sand

7.7-

K6D Top of screen 19.7'

ialem Gabbrodiorite mcreasin

:ompetence with depth

Salem Gabbrodiorite very

:ompetent

Notes

I

>bbu ootiom or screen •>**/



IMUS
1 _ LJCORPOPATOM

A Halliburton Company

Wells G 4 H Remedial Investigation

rnn -w.

FI-84 09-01

ieet Ho'o \o.

S67

Lo« all. HI

East Cummmgs/From 200 w. Cummings Park

Angle (ro.n lloru.

Vertical

5 Dec S4

Completed

10 DEC 85

Drilk-r

NEBC

Orill Make 4 Model

Mobile B-<>7

Hole

3.5"

Overburden
(It)
54

Rock (ft)

21

Total Depth

75'

Core Re. o v e r y (ft)

20

ored.

2

.vl<--»

Sample Hammer Weight/Pall

1*0 lbs/30"

O. Top of Casing Ground El.

S67S 83.23, S67M 83.2S. S67D 43.35
(Basing
Solid Sen 80 PVC 1.5" 1.0.
S. recn 0.010 slot

Depth to Top o( Rock

54'
NIJS Inspector

Baldyga

De|>tli
Sample

No.

porK

Cofe/Rer
(in) RQD

son.
Depth

Interval
( I t )

Well
Construction Stratum Description Votes

02 15/11 100/110.5

10
03 IS/IS 10-ll.J

1}
04 2V 12 15-17 47/52/30/21

20
05 12/12 20-21 106/100/R

25
06 IVI* 25-2«.2 41/52/120.3

30

07 30-31.2 20/100/100.

ILS"

l»low>/n Density
0-4
4-10
10-30
)0-X)
-50

V. Loose
Looie

M. Dense
Dense

V. Dense

P O|Vi|?

MSCO
Tra^efTi!)
Little (LI)
So >.e (SO)
\r,.1

_fl

mi*

Cover Fill-Sandy loam

iderlain by coarse Gravel

BR F/M SAND, LI M Gravel,

LISUt

BR M/C SANO, LI M/C

Gravel, TR Silt, very

compact, Cobbles at 12.7'

Differentiated spoon sample.

3" GR-BN C SAND, LI M

ravel, TR Clay 2" clayey

SILT 1" C GRAVEL very

angular 6" GREEN BN C SANC

C SAND, SO SILT and F Grave

2" layer highly angular GRAVE .

567S Top of Ottawa SAND 221

>67S Top of screen 24'

i-GR SILT and F SANO,

iO C Gravel

<to recovery

>67M Top of Ottawa Sand 31'

•67M Top of screen 33'

of screen 34'

1- 1 j M
IO-20*
."<- >5 o
1> r, „

F-l:me
M-Mudiuin
C-Cuane
IVM-l'inc to Me.li'im
F/C-Finc to Toane
V-Vcry

VCL-Yell,.*

1. S67S sealed with 2 foot thick layer oj bentonite pellets from IS' to 221, Natural backfUl to GS.
2. S67M sealed with cement/bentomte slurry from 31' to GS.



CTIVIii

Depth

»0

Hi

50

J5

60

65

70

IUS
_! OWSORAPON

A Halliburton Company

ROCK

Sample
No.

Core/Rer
(in)

60/60

to /to

60/60

RQD
Pen/Rec

(in)

0/0

in

n/o

Project THD Vo. ] S'lL-i.-t l l o ' v - 'Vo .

Veils G 4 H Remedial Investigation pl-S*09-OI \2nf2 567

Location

East Cummings/from 200 W. Cummings Park

SOIL
Depth

Interval
(ft)

it

hi

)0

Blows/6"

IDS. a

110.1

140.4

a.

—

HM

Well
Construction

•

•

•

UflMtt
jKMMi

•HMH

^u^^^

«na»«
MeB(M

"" MUMU
™ ^fitaat^f

^^O^^^^H

- jIUMHMl

- MMMM

11. •••«

MMMi

I OMM

ttHHM

- 1MMMH

I WM«

" VtfUfllH

- MMMI
I «MM
^

Stratum Description

No recovery. Refusal

at 35'- boulder

Roller bitted to 45'

S67M Bottom of Screen »3'

No recovery

BajaJ Till Green-GR CLAY

and Silt; SO C angular

Gravel

Roller bitted 1' into

bedrock 5*'- 551 coring

begins at 55'

Highly fractured Salem

Gabbrodiorite w/inclusion>

of Granodiorite

Becoming more ganitic and

and competent w/deptb

S67D Top of Ottawa Sand 58'

S67D Top of screen 60"

^Jote»

S67D Bottom of screen 7f

S67D sealed with cement/bent onite slurry from if to GS

EOB - 75-



IMUS
1 1 i CORPORATION

^J A HdllitXirton Cunpany

fU '̂in Completed

20 NOV 8:

1
i't \ t rnn MO s^e-t iioi • NO.

Wells G d H Remedial Investigation Fl-8409-01 lot ) l 568

L«-

nnll.r

8DC

Core Hcuoviry (ft) Con. I1 A , Sample*

5 1 10

Sa nplu Hammer Weight/Fall

140 lbs/30"

llcptl.

5

10

13

20

25

30

GRANi

0-4
4-10
10-30
10-50
>50

1.) S6

Sample
No.

01

02

03

04

05

06

07

nrv-K

Core/Rer
(in) .00

Basing
Vllld

jrrecn

Along road between G & H

Drill MaU i Model 1

CME-55

El. Top of f a-inu

\nfcle fro n 1 lor i.

Vertical

lole Ou. Overburden Rock (ft) Total Depth
( f t )

3.5" 105 12 117-

Ground El.

S68S45.18, S68D 45.52

Depth to Top of Ro< k

105'

NMS Inspector
Sen 80 PVC 1.3" 1.0.
0.010 slot Angers

son

li )

24/14

.»/»_

24/15

24/12

24/15

-

24/0

24/0

Otptli
Interval

(f t)

0.2

3-5

8-10

13-15

18-20
•

23-25

28-30

«w-

1/1/2/5

10/ll/lO/J

8/10/10/9

6/7/7/6

9/17/17/22

7/8/8/7

16/l8/17/2(

Well
Construction

M

^

•

•

•

•

i£i;£

M
^^vj.%
••.̂ '•WvH

Stratum Description

Two very distinct strata

divisible at 8" BN F/V1

SAND, TR Peat,

sandy PEAT

It BN F/M SAND

It BN M SAND

S68S Top of Ottawa Sand 1 2.<

S68S Top of screen 14.5'

It 8N F SAND, SO Gravel

No recovery

No recovery

No recovery

Notes

1

IL \li SOILS PIJOIMH ii»"> MWREVIATlONS

't Dcn.ity nsril
V. Louie Tra. e(TIJ) 'i 1 / u P-Fme

Loose Littk (1 1) M ./ i M-Vulnim
M.ntdic So iv (SO) . l )o C-('oar»i.

Ouise \i\ti ti j , f /'.I riiu. lo Mc>li no
V Heine F/C-Fine to rl)1r>tf

V-Vi-ry

LiV-Hi J*n
S 1 L-Y..IIO*

K sealed w/bentonite pellets from 1 2.9- to GS



iMUS
_i CORPORATION

^y A Halliburton Company

Htptfi

50

55

60

65

ROCK

Sample
Mo.

Core/Rec
(in) R,,n

Pt',:'""

»/P

—^24/0

?"/"

_1»ZO

2*/0

l'i J| ' TOO "Jo.

Wells G 4 H Remedial Investigation Fl -8*09-01

S'leet HOI,. \0

2 3 564

between G 4 H

iOIL
ntptii

Interval
( f t )

38-40

»3-»J

sn.57

5 5- 57

60-62

6J-67

,„.,„

15/15/17/20;

15/15/16/1<^

^A/ 77/21/2^

39/20/20/16

200-3

——
P^— i

•— •

•̂

.•«

U^RKV 2*/l* *9'71 17/59/75/150

2.) S68D sealed with cement bentonite slurry from 52* to GS

Well
Construrtion

M«

^

V

'•&•':.

'"':'''.

'.'"",'.'•'

'*• ' ."•.'
• • • *

» « * *
. t ^ * \

'•"*.'' •« * •
* •"*

• • •*•
•' *•*•'•

.'•'•*
* • *

» *. • * *

* '•**'.*•J •-.• •

-"_' , i

• • *.'»

'."•'•'•*

Stratum Description

No recovery

No recovery

S68S Bottom of screen »5'

GR to Black C GRAVEL SO

BNC Sand

S68M Top of Ottawa Sand 52*

S68M Top of screen 55-

NO SAMPLE ATTEMPTED

DUE TO RUNNING SAND

No Recovery

No Recovery

Votes

2

GR to Black dense silty

GRAVEL



i\IUS
L_i_j CORPORATION

^j A Halliburton Company

n. > t i

SO

S3

90

95

100

105

TiV K

V
Tur /Tc^

(in)

60/60

CO!-)
Pi. '"&•

d .)

2»/ll

J/P

20/10

22/22

Prjj,- t TOD '.o

»ells G 4 H Remedial Investigation F1-S009-OI

Sheet 1 - -,j

3 ,f 3 S68

loraiun

between G & H

VIL

llltTVil

'(I)

S3-S7

90

95-97

00-102

fMows/6'

2/»8/*9/50

100.1 R

76/1 12/

104/92

l*/18/

»S/l33/4

.,,,,

("onvtr jrti >o

-

* ' '**' '

• .* I * *

* \ * * * *

* '. * " **

• * •"*• *

' *"'. - •"

• *• * *•

''•*.'.•'•

'•'•('•','•'

* * • »•

, • ' • *» *

• '.'•'•'.'•:

J3&y$%

^^r * *

* ^? ̂ y '
i ^} ^t

,'.'"»*'
/.T»'

'*:V;'.'
• • * » .

« •« » *

S t r i t mi r fsi npti »n

No SAMPLE

No SAMPLE

M SAND and M GRAVEL SO
C SAND AND C GRAVEL
highly angular, dull 3N,

many Rx types

No RECOVERY - boulder

Sandy Till, dense GR

angular Rx fragments

TR C SAND, SO Silt

and clay

two distinct strata

1.3'FSAND, .33' Till

S6SD Bottom of screen 105'

Bedrock at 105'

it" Ottawa Sand cushion

Began coring 1071

Dedham Granodionte

•o- ,

highly competent

Borehole backfilled to

105' w/cement/bentomte grout

EOB It?



1
NUJ

I IcjJRPORAn

^J I'rj . ' t TDD No. Sheet '(o o \o.

5!̂  Wells G 4 H Remedial Investigation F 1-81(09-01 [0( 2 56*

ft A HalliBurton Company i * . -

Begun Completed

3 MAR S3 IS MAR S3

Drill !

NEBC

2 0 2 ) 7
Suiupk i Ijii.nior Weight Tall Ji'aiing

Solid
ltOlbs/30" vrecn

Depth

5

10

15

20

25

30

Sample
No.

01

02

03

00

05

06

ROCK

Coic/Rer
(in) RQD

200 W. Cummings Park

Ang'e fro n Horii. >

Vertical

Drill Mai u i Model Hole Di3. Overburden Rock (ft) Total Depti
( f t )

Mobile B-53 3.5" 35 20 55'

CI. Top of I'dbiiig flroiin.l El.

75.»3

Depth to Top o( RJI k

35'
•JDS Inspec tor

Sen 80 PVC 1.5" I.D.
0.010 slot Golden

SOIL

I'm/lief

2»/l»

2»/21

12/6

13/13

24/12

2<»/l3

12/6

Interval
(It)

0-2

5-7

10-11

15-16

20-22

23-27

30-31

Olows/6"

5/18/11/12

W21/30/41

100.6

60/60.1

37/67/63/60

25/10/26/32

83/120-R

Well
Construction

•#£•£

HI

'••".""•ivi***

M

Stratum Description

F/M SAND, SO Gravel

WC SAND, SO Gravel,

TR F SAND

GR SILT, SO F Sand

(micaceous)

GR SILT, SO F Sand

GR F SAND, TR SUt

TR clay, TILL

GR F SANDY TILL, SO

SO Gravel

GR M SANDY TILL, TR

F Sand, TR SUt, TR

Gravel

Notes

ClMMILMl SOILS I'U'llMD r ONS MWUCVI \TI>1NS

niows/rt neimty MSLH
0-'( V. Loose Tra. c (Til) 0- 1 1 „ f-Fme

10- 30 M. Dune So..... IS.1) Jj-l i,, C--ro.ir,e
10- iO IViue \nd ! • > • > ! „ r/M-I in. to \U li
>50 V. Deiise F/C-I iiu- to Course

V-Very
C.K Cray



J-̂
.!_ NU£
LJ CORPORATE

^AHaWxjrwnComp,

(Depth

»0

Hi

50

55

3N

my

ROCK

Sample
No.

Core/Rec
(in)

60/60

f.nic.n

60/60

60/60

RQD

Wells G A H Remedial Investigation Fl-8<*09-01 2 2 S69

i
Loratton

Parking lot south of 200 W. Cummings Park

SOIL

Pen'Rec
(in)

Ijepth
Intorval

(f t) Rlows/6"
'V'-ll

* * * *

> A r •

*»,'."»*
•» •*«*

— ' \ * * *

— 4 * * »
- '*» *. 4 *

f.v/

I ***»*,*

— . » * *<\

__ * t* *
•• r* * *

>.'.'

Feldspathic granite

highly fractured,

Some mineralization

along fracture planes

Brecciated, meta grano-

diorite

S69D Top of Ottawa Sand 39'

5690 Top of screen »0-

Increasing competence

with depth

S69Q Bottom of screen 55'

=08

1

REMARKS!

I.) S69D sealed with cement/bentonite slurry from 391 to GS



NUS
1 [_J CORPORATION

^y A Halliburton Company

17 DEC 85

Cor* " <vv

20'

Completed

Prj|c-' t

Wells G iH Remedial Investigation

Location

25' West of Unifirjt BLOC

Driller Drill \lakr 4 Model Hole Dia.

SJEBC Mobile 9-53 3.5"

*ry ( t t ) CoreO<s Samples El. Top of Casing

ba nplt_ 1 |jinini-r Aci^'it/Pall <
<

I001bs/30"

H< ptl.

5

10

15

20

25

30

Sample
No.

01

02

03

00

05

06

TO<~K

Core/Rer
(n) RQO

TDD No Sheet Hue No

FI-S009-OI 1 ,,[ 3 S70

Anyle fro n Hori/.

Vertical

Overiirden Rork ' f t ) T j ta i rv , )L i
( f t ) 1

62' 20- 82' 1

^fHyTjW^s Depth to fop of Ko> k

S70M-69.96 S70D-69.96 62'

Basing MJS Inspector
, ,j SchSOPVC 1.5'M.D.

>creen 0.010 slot Golden

•lOIL

Pen 'K jc
(...)

2*/*

20/15

10/9

20/17

12/8

8/8

ilepth
Interval

(ft)

0-2

J-7

10-12

15-17

•

20

2J

Olows/6"

0/5/6/7

0/20/02/80

28/100.0 R

18/29/0 2/J1

33/1 33/R

33/100.2 R

Well
Constrjction

•

•1

•

•

•1

•

•
•wsmm

$'•'•

• stf"

v*is
5^
I'.'e
OJ(
o^?
0?"

Ŝ8?

Stratum Desrnption

Pill: t" 5AND, ^o c band,

HSO F/M Gravel

SJFUli F SAND, SO C Sand,

51 SO F/M Gravel
Bl

fc

rjl

ft

fj

\

<<
<H
•t

GR-Green F SAND, SO F

Sand and Silt, TR

TR Clay, TR F Gravel

GR-Green M SAND, SO F

Sand and Silt, TR

Gravel, TR Clay

Sandy TUI highly compact

FSAND, Silt and Clay

GR-Green Sandy TUI - sand

percentage decreasing with

depth

Not.

ijR'VM L\U jOIL> i' vOl'JU i OV> AbLMCVIATIONS

O-'i V. 1 <wv> Tri'MTR) C , f-Tinc
''-10 LIVMC UrtlMU) 10 "i M 'IcJium

10-50 "> f • \nd 1 ,-'>!» r/M-fme to Me'lnjm
>50 V ICNSI- r/C-rmc to Coarse

V - V c r y
GR-Gr.iy
OV-Orown
Yn-Ycllo*



IMUS
|_J CX3RPORATOSI

^J A Haiiitxjrton Company

rK,,«h

00

»5

50

55

60

65

ROCK

S-imple
Mo.

07

n«

09

10

12

13

("ore/Rei
(in)

60/60

60/60

HOD
Pui/Rc.

li )

5/3

A /A

3/3

»/2

6/2

3/3

1 ' i ^ v - 1 T1D Mo 1 Sheet Mole No

Wells G 4 H Remedial Investigation Fl-8409-01 I 2 of 3 570

U>' ji. 'M

Umfirst Parking Lot

SMI
ncpth

Int.-rvol
(10

35

HO

»5

50

55

60

Blows'6'

120.5

120

120

120

120

120

Well
Construe lion

•

M

•

«

F

,° a •

IIin
(c?o *
/v tJo

^

;>» -o,

«•* *" V
<* * • »

t*K\
A * • A

T ?:.;.v
1 \-.v.<

Stratum Description

Sandy Ml

S70W Top of Ottawa "01

Sandy Till

S70M Top of screen <*2I

Sandy TU1

Sandy Till

Sandy Till

Sandy Till

Bedrock at 6?

S70M Bottom of screen 62*

Highly fractured felds-

pathic granite

S70O Top of Ottawa SAND 6'.

S70D Top of screen 67'

Notes

KCMMJKS:



i\IUS
J_J CORPORATION

) A Halliburton Company

Wells C A M Remedial Investigation F1-S409-OI 3 of 3 570

Location

Unifirst Parking Lot

•TVjl '.Veil
. npti.n

70

60/60

75

60/60

SO

85

RCMARKSi

All wells sealed with cement/bentonite slurry from top of sand to GS.

Less fractured Dedham

(Cranodiorite)
highly fractured granite

highly fractured granite

S70D Bottom of screen 82*

EOB - 43'



IMUS
1 i_J CORPORATION

^^ A Halliburton Company

Begun Completed

1 Feb 85

Pro cct T

Wells G 4 H Remedial Investigation

DD No.

Fl-84 09-01

Sheet l|j e No.

1 of 2 571

Location Angle fro.n Hor.z.

Umfirst (front gate) Parking Lot Vertical

Driller

NEBC

Core Recovery ( f t ) Core D<s Samples

?s ? ?
Sample Hammer Weight/Pall

I40|bs/30"

Depth

5

10

15

20

25

30

Sample
No.

01

02

HOCK

Corc/Rer
(n)

60/60

60/60

60/60

»u/4u

RQD

Drill Make 4 Model Hole Dia. 0

Mobile B-53 3.5"

El. Top of Casing

verburden f
( f t )

16.5

Ground Cl.

S71S.7I 11 S7ir>-71.19
:asmg

Solid Jen 40 PVC 1.5" 1.0.
Screen 0-010 ,lot

SOIL

Pen/Rec
(.11)

24/24

13/11

Oepth
Interval

( f t )

5-7

10-12

5lows/6"

J7/67/77/87

I9/19/17/2J

fork ( f t ) Total llrpt1,

26.2 42.7

Depth to Top of Ro-'k

16.5
NUS Inspector

Radville

Well
Construction

—m

.

.

s^S
^?

^: MK
: JS9

si:gSe
Im*&&' SoB

1 *» **
^V/;:

(*;sv
";V'»'

,;.̂

•̂V

Stratum Description

BN F/C GRAV

Sand, TR Silt

EL, SO F/M

S71S Top of Ottawa Sand 9*

57 IS Top of screen 11'

C SAND, SO F/C Gravel,

TR Silt

S71S Bottom of screen 16'

Roller bitted from 16 1/2"

to 20* expecting Boulders

Bedrock at 16.5'

S71D Top of Ottawa Sand 20'

S71D Top of screen 22.71

Dedham Granodiorite

moderately fractured, some

fractures are mineralized

Notes

1

2

GUAM M.AIt SOILS I'KOHOItrONJi AIHWCVIATIONS

IMoAs/rt Det ' i . ty r^sr.O
n-'i V. Lnose Trace (TR) 0-[0"6 F-Fine
4-10 Lwse L.'tl-(LI) 10-20% M-Me-Jium
10-30 M. Dense Some (SO) :1-55°S C-Coarse
10-50 Dense And 35-10'Vi F/M-Fine to Medium
>50 V. Dense IVC- Fine to Coarse

V-Vory
GR-Gray
BN-Orown
YEL-Ycllow

1.) S71S sealed in overburden with cement/bentonite slurry from V to GS
2.) S71D sealed in bedrock with cement/bentonite slurry from 22.7 to GS



.-I."IV
COR

ft A Haiiibu

Depth

00

!U5
PORATON
rton Company

P.v-i;

No. ~U7,;7r

60/60

.*,
"•p ] "* *f

> 0

Wells G 4 H Remedial Investigation

Tin -j , ' > t t

FI-8»09-OI ' 2,,f 2 S71

Location

Unilirst (front gate) Parking Lot

x.i|L

( f t ) lMo*s/,V
'Veil

Constr jrtinn

ft''

?"::

S t r a t i M IV; i ripti.jn

Oedham Granodionte

EOB <H7'

RCM.M'KS:



TtlMUS
L. J_ CORPORATION

A Halliburton Company

!'• t

*ells G 4 H Remedial Investigation

TDD No

Fl -8*09-01

Befiind United Truck Leasing Bldg

Sheet

of

Ho tf \o.

572

Angle from Horiz.

Verncal

Begun

14DEC8J

Completed

NEBC

Drill Moke i Vlodel

Mobile 8*7

Hole Did.

3.5"

Overburden
(it)
[|6

Rock (ft)

21

Total Dept i

137

Con. Recovery ( f t )

20
Silnvk lluliiilier Vleig ' i l / f al.

l*01bs/30"

Tori. n«a Sj npk» ! I. Top of ("jsiiijj

2 18 j

Ground El.

5725 51.22, S72M 50.00. S72D 50. IS

Depth to Top of Roek

116'

SoliJ Sen 80 PVC 1.5" I.D.
Mrecn 0.010 slot

Nl IS Inspertor

8aldyg«/Sandh»uj

Dcptli No.

ROCK

Core/Rec
(in)

Oeplli
Internal

' f t ) niowi/6"
Well

Construction Stratum Descnptjon Notes

5-7

10

JZ1 ^/U_ 10-12 32/31/2S/29

15
0* .21/8 Li:I7_ 10/10/9/10

20
05 _ .2V_Î 20-22 9/9/10/10

25

30

06 25-27 8/9/9/9

07 24/19 30-32 7/9/8/8

GRANULAR" SOILS AKnRCVI \ fMN

l>low:>/rt Dei.nty MSCD
0-<t V. Loo>,e Trjr^(TiJ) 0-1 1* T-l'ine
0-10 Looic Litlk-(ll) IJ -20 o M-'kdi .....
10-JO \1. Dense Sonic (S-")> J, 15 o f-fourn.
10-50 Dune Ain1 l i -5r,n T/M-I me to Mt.li.i.n
>50 V. Oense r/C-Finc to To^rx:

V-Very

Interlayered F SANO

^̂ 11 and Sandy PEAT

Topsoil

2" layer VI/C GRAVEL

13" layer F toC ulty

SANO, some GRAVEL

GR F SANO AND SILT SO

VFSand

GR F SAND AND SILT

GR F Silty SANO

GR F SUty SAND



NUS
1 U CXDPPORATON
Q A Hallrtxirton Company

,u,,,,

35

40

45

50

55

60

65

ROCK

Sample
No.

.1*

n<»

10

11

12

13

14

Core/Re<
(n) WO d 1

24/IS

711/21

24/24

24/15

_aai.

24/8

24/4

iV )i t inn NO

LJI all HI

Behind United Truck Leasing 81 dg

•>OIL

Interval

( f t )

11. 17

an. 47

45-47

M-52

55-57

60-62

65-47

»».,,•

&/S/8/9

7/9/9/in

6/8/10/10

3/4/13/10

3/4/J/4

1/5/4/6

1/1/4/5

Woll
Constru< tion

^

•

•

^

^

Sheet Hole No

>n1 i ?7>

Stratum Description

GR F SAND AND SILT

GR F SAND AND SILT

GR F SAND AND SILT

GR F SAND AND SILT

S72M Top of Ottawa Sand

S72S Bottom of screen 54'

S72U Top of screen 54.5'

GR F SAND AND SILT

GR F SAND AND SILT

GR F SAND AND SILT

Notes



NUS
l__]_i CORPORATION

^j A HaUiburton Company

ru-pm

70

75

SO

S3

90

95

100

ROCK

Sample
No.

1 S

16

17

Core/Rer
(in) RQD

Vti'ler:
1 ,)

24/12

24/10

11/Jl

I'rjj. : T~)0 No. Sheet Hols No.

Veils G <k H Remedial Investigation Fl -8409-01 3 of 4 572

Lo. all. .11

Behind United Truck Leasing Bldg.

VW.
Depth

Interval
( f t )

70.72

75-77

SO-81

Blow-,'6"

7/7/8/9

1/4/5/7

35/125/5

Well
Construction

•̂

fiHl

fcS

BB

H
ft,
ifc&$$
2?jp);S;

tt

1

jj

P
|̂?°

O*/-v*• w»

Stratum Description

GR F SAND AND SILT

two distinct layers:

4-GR F SAND, TR SILT

6" Angular F/M GRAVEL

GR F to C SAND, LI

SILT

NESTED BOULDERS

CORED THROUGH BOULDE

RETRIEVED Boulder cores

and V C SANDS AND GRAVE

S76M Bottom of screen 92.51

4
«

i

1
j
»

Notes

LS-

1

ItCMARKS:

1. No samples attempted due to running sands from SO to 10$ feet.



cfMUS
1 !_l CORFORATOM
^p A Haiiibunon Company

n,.p«,,

10)

110

11)

117

120

I2J

130

132

1J7

ROCK

Sample

IS

Corc'r? pf
(n)

36/36

60/60

60/60

2»/22

„,,

J

0

}J

0

Pen, !<.•••
I".)

10/10

Pro)'-- t Mil 11.,. Slicrt 'I..,.- •; >.

Wells G 4 H Remedial Investigation F1-8K09-OI i » , , r » 572

Lorati.jn

Behind United Truck Leasing Bldg.

SOIL

|rl(.;rval

( f t )

0«-IOJ

„„„,

35-50/5

Cu'istrjctt )'i S t r jM i (i rtrst ription

.—

,*°>0
,QQ*A, GR-GN SANDV HLL

•"'•/(!?*&
*J^n& NO SAMPLE

o'ta* '̂

L^70:î
tfli'tnfe Bedrock: Roller bitted

gHHj 1 ft from 1 16 to 1 17

E^̂ ^H Green Chlorite Schijt,

^^^^1 purple stains from fe

S^̂ H and Mg oxides, very

§̂ ^HI weathered, highly

^SsH ̂ 72 Top °' screen ' 22>

^^^ •̂B Highly fractured,

~ ^^^^Bbrecciated green ichist

9î H Green schist, much less

rPSH 'ractured- Quartz veins

Bii|B filling fractures.

^S^H Very highly fractured green

^ B^^ l̂ *cn'st' Both horizontal and

J3̂ l̂| vertical fractures.

^̂ ^Hl Green schist, less fractured

^̂ •H S72D Bottom of screen 1 37'

\ : -

REMARKS:



Fr1MUS
CRPORATiaN

^^ A Halliburton Company

4 JAN 85

Completed

Pro ect TOD No

Wells G 4 H Remedial Investigation Ft -8409-01

Location

South of Char ret te Bldg.

Drill-r Drill Make i Mode

NEBC Mobile B- 53

Cor* ~("-overy ( f t ) Core Ox » Simples El. Top of Casing

2 0 2 1 7
Sample HJI imer 1 eignt/ fall i

c

140 lb§/30" '

Depth

5

10

15

20

25

30

Sample

01

02

03

34

05

06

07

ROCK

Core/Rer
(in) RQD

Sncet HU c No

1 o( 2 573

Ani^le fro n Horii.
Vertical

Hole Did. Ovrburden f
( f t )

3.5" 36

Ground El.

573S-52.50 S73D- 52.56
"asmg NUS Inspector
olid Sch 80 PVC 1.5" I.D.
icreen 0.010 slot Ross

bOIL

Pen'Rec
(m)

24/8

12/10

IS/6

IS/16

24/23

Z»/l»

24/5

ncpth
Interval

(ft)

0-2

i-s

10-11.}

15-16.5

20-22

il-ZT

30-32

Blows/6-

2/2/4/9

})fU'JK

S/8/7

10/7/6

1/3/4/6

Z/J/»/»

10/8/7/6

Well
Construction

•

^

î

••

mt

m*

M

••

••

^

î

8R8

i
^
'••';<••':•'

:/:\%

j •• 5 «•

';••"'•'/*•' • *•.

i • • i

to<-k ( f t ) Tjtjl n-"(jt i

20.5 56.5

Depth to Top of R j k

36

Stratum Description

LOAM

It 8N C SAND and Gravel,

SO M Sand, TR F Sand

S73S Top of Ottawa Sand f

It BM C SAND and Gravel,

SO F/M Sand

S73S Top of screen Iff

It 9IM F SAND, SO M Sand,

TR Gravel

It BS GR F SAND

It GR F SAND, SO M

Sand, TR C Sand

black green F/M GRAVEL,

SO F/M Sand

57 3S Bottom of screen 35'

Mot»s

1

GHANLLAil bOILS I" {Oi'Ou flONb AUiiitCVIA flONS
HlOVS/rt Drill ty 1 SCO
0-'» V. Loose Ti-are(TR) 0- !0°o T-Tme
4-10 Loose Little (LI) 10-J"1! M-Mcdium
n-30 M. Dense Some (SO) 20-35-j C-Coarse
30-50 Dense And 35- .0 o r/M-fine to Medium
>50 V. Demc r/C-Cme to Coarse

V-Very
CR-Gray
BN-Brown
YEL-YUlow

1.) S73S sealed with cement bentomte slurry from V to GS



^3 A Halliburton Company

,,,„«,

50

55

60

P.^CK

X:";
(in)

to/to

e.nlt.n

60/60

60/60

i

Ron
PCM/.-'C '

rvoi«.".t rnn -:o. -'i.-i <i.., • -,0.
Wells G 4 H Remedial Investigation :I-S409-01 2 2 S73

Location
South of Charrette Bldg.

sort.

Interval
( f t ) „,„.„, \Vcll

Construction

- |̂ H

V,lt,,,n,,npt,,,,

Roller Bitted from 35 to 36'

Began Coring at 36'

green Schist, highly

fractured and veined
S73D Top of Ottawa sand 39'

S7JD Top of screen » 1'

Green schist w/interfingered

granodioritlc material

Possibly Oedham Granodiorit

S73D Bottom of screen 56.5'

EOB - 56.5-

2

e

REMARKS:

2. 57 3D sealed w /cement bentonite slurry from 391 to CS



1 ••

J
~" •

3l
j C
MU!
33RPORATT

^% Project TDD No. Sheet |0. • ,. ,. {

3\) »ells G i H Remedial Investigation Fl -8009-01 1 of 3 570

^ A Haliiburton Company

fVgun

15 JAN 85

Completed

Location

Behind NREC - River side of RR tracks

Driller

NEBC

Core Recovery ( f t ) |Core B<> liunplos
| 1

20' 1 2 i 13

Drill Make 4 Model

Mobile B-07

El. Top of Casing

Angle from Horu.

Vertical

lole Dia. Overburden Rock (ft) Total ne^t'i
( f t )

3.5" 67.5 21 88.5

Ground El.

S70M-07.96 S70D-08.21

Depth to Top of RJI k

67.5
Sample Hammer * eight/fall ''"aMiig NUS Inspector

1 Solid Sen 80 PVC 1.5" I.D.
l*OIbs/30" j Screen 0.0 10 slot Demorest

Depth

5

10

15

20

25

30

Sample
S'o.

01

02

03

00

05

06

07

fOCK

Core/^cc
RQD

bOIL

Pen,!!*-

20/6

20/18

20/10

20/8

20/12

20/18

20/20

Depth
Interval

( f t )

0-2

5-7

10-12

10.16

19-21

20-26

29-31

Blows/6"

1/0/2/0

31/00/02/01

19/20/21/20

1/5/9/7

5/6/5/5

6/0/0/6

1/2/0/4

Well
Construction

••̂

|

• ' •»*•

"s .••";/•*

*•*•"*•*•"•*«

•V-S*V'S''

*./•".**:*
\tf\Sf\

J.\'AV

":"•"•":*•"

\Vj\VY".
,*/%V".

i <

* J 1

v^**

Stratum Description

DK BN organic rich soil

BN C SAND, SO C Gravel,

angular fragments

S70S Top of screen 8.0*

GR C SAND and C angular

gravel

GR C SAND, LT GR Clay,

TR M SAND and M Gravel

GR-Green SILT and Clay

LT F Sand

GR-Green F SAND, highly

micaceous

GR-Green F SAND, SO

Clay and Silt, TR M

Gravel

Notes

L,R,\SLLAi< bOILi I'ttOPOK !"ION> AUIHICVIATIONS

0-'» V. Loose Trire(TR) 0- j j P-Tine
0-10 Loose L i t t '~ ('.I) iO :r> > \l-\1edium
10-30 \l. Hens*' So tic (SO) :i-iy T-Codrse
30-50 Dense \nd ;j-5Vj F/M-Tine to Medium
'50 V. Dense f/C-Fme to Coarse

V-Vc-ry
CR-Gray
PS-Drown
YCL-Yellow



IMUS
1 LJ CORPORATION

^^ A Halliburton Company

Clrpth

40

45

50

55

60

65

fjnOK

S.lirvl.;

Vv>.

08

09

10

11

12

13

Corr-/r7 <?r
la)

36/36

non
rcii/f?ec

(.1,)

24/12

24/1S

24/2»

24/14

24/24

24/7

Project mo fJo. 1 YTeet Mc ._ ' \ o .

Wells G * H Remedial Investigation FI-8409-OI | 2.,f 3 57*

Location

Behind NREC River side of RR tracks - in the woods

VilL
l)<-|)tn

[ntorvjl
(ft)

34-36

39-41

44-46

49-51

54-56

59-61

Ulows/t,"

1/0/1/1

8/5/7/12

9/12/18/22

»/ 16/26/41

3/8/H/I5

0/14/52/24

'.Vfll
Construction

M.W

•|̂ «

•-̂

iS8
îl

'j$$B

•̂̂$iPl
s'ftjM.'S::;

MR
M,*•••••»••*

••v:-:%:X-

•
i£8$••••:•»•:•:•:*.
v:;=SSS:
lfl?:i'

i|B

;$§$§!>;
/•V-.V-Vvy*^
•"•'•v.'rvVi*

^

Strjt'im Description

GR-Green F SAND, and

YEL-BN F Sand, highly

micaceous

GR-Green F SAND, and

YEL F Sand w/iron

staining - micaceous

GR-Green F SAND, SO

YEL BN F Sand

B.N F/M SAND, micaceous

GR Gray F SAND, 1" orange

BN band at 57, It BN F

micaceous Sand

Green clayey SILT, LT F

Sand, TR VI Gravel

No split spoon due to

running sands

Wash: GR C SAND, angular

Bedrock at 67.5

Coring begins at 68.5

No''.-

RCMARK5:



Veils G 4 H Remedial Investigation

IA Hallibunon Company

TOD r.'j.

Fl -8009-01

Sheet

J,, f 3

Ho •• \j.

570

Location

Behind NREC building

Depth

70

75

SO

S3

83.3

No.

60/60

60/SO

60/60

20/20

Pcri'fU-i-
ROD

Int'-rvjl

Itt)

'.Veil
i 'nn-.t'Urti Jll Stf atnm rvs< rtption

S70D Top of Ottawa Sand 70'

S70D Top of screen 73'

highly fractured schist

S70D Bottom of screen 88.0'

£06 88.)

REMARKS!

2. S70Q sealed in bedrock with cement bentonite (lurry from 70' to GS.

All wells sealed with cement/bentonite slurry from top of sand to GS.



"T^P
J— 1 f

,cXJHPOBAT DN

^J A Halliburton Company

Hep .

9JAN Si

Completed

Project

Wells G 4 H Remedial Investigation

TDD No. Sheet Ho - \0.

Fl -8409-01 , 3 S75
of

Location
Weyerhaueser Lumberyard

Driller

NEBC

Core Recovery (ft) Core OxS Sd'nples
20' 2 14

Sai npic .'Hammer Weight/Fall (
<

I001bs/30" ,

Depth

5

10

15

30

Sample
\o.

01

02

03

00

05

06

ROCK

Core/Rcr
(n) RQD

Drill Make & Model

Mobile 8-53

El. Top of Casing

Hole Dia.

3.5"

Angle from Hon*.
Vertical

Overburden Rock ( f t ) Total Op'h

$" 20 95

5755-57.00 S75D-56.J9

-*5'ng Sch*0 PVC 1.5" I.D.
>olld 0.010 slot>crecn

SOIL

Pen/Rec
(in)

2»/20

2V 1»

2»/«

20/20

24/15

«/«

Depth
Interval

(ft)

5-7

10-12

1J-17

20-22

25-27

>U->{

.,„„,„

10/9/9/9

14/14/17/17

S/S/ 10/10

4/4/5/7

7/11/13/14

3/J/'/lU

Depth to Top u( Ro< k
75-

NUS Inspector

Golden

Well
Construction

M

M

•

•1

$$
:&$

:"":&&••••

$&
..'!..
:•• :•

^

•• ; ••> ;••;:>
• • • • •«.-.«.•
o>;:/
.V;'.V

teK
:jV;V
':';•'/:'•'
!/'•':!•'

^-•'̂ ••"v

ĵ ii
M#:-.:-®^

•!̂:!*;;s***':;:::::•£
:2:X-:"
•:*:?!•!
.%>':>'

^S5
OU,\.NUL.Ml iULS PKOi'OIUONj AUQRliVIATlONS

niows'Pt Density 'JSHD
0-* V. Loose Trace (TR) 0-11"" f-Fine
4-10 Loos- Littl-(LI) H ?r. M-Medium
10-30 \1. Dense So-ne (SO) 20-3VJ C-Coarse
30-50 Dense And 35-50*0 F/M-Fine to Medium
>50 V. Dense F/C-Fine to Coarse

V-Very
GR-Gray
ON-Brown
YEL-Yellow

Stratum Devnption

Pill - No sample collected

from 0-2

M/C SAND, TR Gravel and

wbbles

C SAND, TR Gravel, TR

Pebbles, Iron staining

C SAND, SO GRAVEL

C SAND, SO Pebbles

LI Silt

GR VI/C SAND, TR

Gravel, TR Silt

S75S Top of Ottawa Sand 2S.5

S76S Top of Screen 29-

M SAND, TR F SAND

TRSU.T

Notes



NUS
1 U CORPORATOM
Q A HalbOuflon Company

ncpth

to

Hi

50

55

60

65

ROCK

Sample
No.

^ 07

38

09

10

11

12

13

Core/Rer
(in) ROn

Vn/Rec
dn)

2»/21

2»/20

24/20

20/2*

24/21

2»/2»

2«/ 20

Pruio t TOD No. Sheet Holu Vo.

Wells G 4 H Remedial Investigation Fl-8409-01 2of 3 S75

Location

Weyerhaueser Lumberyard

SOU.
nc|)tii

Interval
( f t )

35-37

<tO-»2

K5-47

50-52

55-J7

60-62

•

65-67

Blows/6"

7/6/7/11

7/12/12/13

10/13/13/15

5/7/9/S

9/9/10/13

V*/6/7

13/13/1K/15

Well
Construction

—

H

m

•

^
«

•

••

• .'- •'*:*

/v.viv

'•'."'•*.' •"•!

v&Vv

sai
•;@^

•11

•
••;/.;/.

•:***ii:
•.;*%;"•,•

:$$

î 5:!%'

Stratum Description

M SAND grading to F SAND.

TR Silt

S75S Bottom of screen <**'

F/M SAND, TR Silt

M SAND, LI F Sand, TR Sat

S75M Top of Ottawa Sand <*8'

S75M Top of screen 50-

M SAND, TR F Sand

M SAND, LI F Sand, TR SUt

F SAND, TR Silt

CLAY, SO Silt

Note*

REMARKS:



JfilVI

0

Depth

70

75

80

35

90

95

HI ̂ 1ILJS
JCORPORATC
AHaMxjnonComp,

3N
my

ROCK

Sample
No.

Core/Rec
(in)

60/40

£fi/&n

60/60

60/60

RQD
»en/Rec

(ir»)

2'< ' 1 1

Project TOI1 'Ju. Sheet Mu • _ • % ! • > .

Wells G 4 H Remedial Investigation FI-S<»09-01 3 )f 3 S75

Location

Weyerhaueser Lumberyard
1 * — • • ,

SOIL
Hcptli

Interval
( f t )

'0 77

„„.,„

t/IT/IIi/lt

Writ
Construction

fe

3P

Stratum Description

M/C SAND, SO Silt

57 5M Bottom of screen 75'

•Highly metamorphosed quartu

»nd schists. Moderately

[ractured secondary quartz

rein* present.

57 JD Top of Ottawa Sand 79-

5750 Top of screen SO*

Highly metamorphosed

wdimentary rock

Highly fractured w/no

juartz filling. Some

fractures are very weathered

Moderately fractured meta-

*dimentary rock

Ireen white to purple

57 5D Bottom of screen 95'

EOB 95'

:e

REMARKSi



NUS
l__l_l CORPORATION

{^ A Hallitxjrton Company

(legun Completed

16 JAN 85 23 JAN 85

project TDD No.

Wells G 4 H Remedial Investigation Fl -8*09-01

Location

Behind FJL Distributor Bldg.
Driller

NEBC

Core Recovery ( f t ) Core D«s Samples

2 21

Sample Hammer Weight/Fall (
<

UOIbs/30" ,

Dcptli

10

15

20

25

30

Sample
No.

01

n2

01

04

05

OS

m

ROCK

Corc/Rec
(in) RQD

Drill Make i Model

Mobile 853

El. Top of Casing

Angle

Mole Dia. Overburden
(f t)

J-5" 130

Ground El. S76D-52.98
76S-53.45 S76M-52.39

'"'"* Sen 80PVC 1.5'M.D.
cfen 0.010 ̂ ..

SOIL

Pen/Re<:
(11.)

24/7

74/74

24/2(1

2»/22

2«/17

24/24

Ji/'i

Depth
Interval

(ft)

0-2

5.7

10.12

1J-17

20.22

25.27

M-U

Blows/6"

3/27/20/34

3/14/16/21

11/6/8/13

1/10/16/17

8/8/11/14

•/12/14/19

in/X/VA

Sheet Hoitf No.

1 "' 5 S76

fro-n Horii.

Vertical
Rork ((t) T'JUI rVpt i

20 150

Deptd to Top o( Hoc k

1301

NUS Inspector

Sandhaus/Golden

Well
Construction

*

a

•

•

•

•

M

S£&i

^̂ S:

*$&£/::
,v.%yV>;::;;

•''rVV.'.i-?'*.*."

%$$&
:$;%$

fit
.'.'.v.'y..;̂ .'.

Stratum

It BN

It BN

Below

It BN

S-76S

It BN

S-76S

It BN

Iron st

Three

Top 8"

SILT

Middlt

Bottoi

FSAN

It 8N

Description

F/M SAND

F SAND and SILT

water table

F SAND and SILT

Top of Ottawa Sand 1 3'

SILT

Top of screen at 1 5'

F/M SAND, Prominent

-aimng 20-20.)'

discernible strata

- F/M It BN SAND and

• 8" - It BN F SAND

n 8" - It 3S SILT and

0

F SAND some SILT

Not-s

GliA.MULAK bOlLs i'lUVOUT OVi AUUKCVIA TIONS

nlo*-,/rt Density ''SCI)
0-'» V. LOO-.C Trace (TR) 0-10% P-Tine
4-10 L'»>se Little (LI) H-20"S \l-\1edium
IO-J9 M.Drni* Some (SO) 20-)s°i C-Coarse
30-50 Drnse And 1>-5T» r'M-Tne to Medium
>50 V. Dense P/C-Finc to Coarse

V-Vcrx
GR-Grax
QN-Orown
YCL-Yellow



iteilM
1 , .rop

^AHaHitXi

Dtp Hi

35

40

45

50

J5

60

65

IUS
PORATTON

rton Company

ROCK

Sample
No.

OS

09

10

11

12

13

14

Core/Rec
(in) R^r>

Pcn/Rei
f.n)

24/2»

2V 2»

24/24

2»/2»

24/24

2»/23

24/20

1't^K t TOD Mo. Sheet Ho .- \d.

Well! G & H Remedial Investigation Fl -8409-01 2 of 5 576

Loi alion

Behind FJL Distributors Qldg

SOIL
Ttepth
Interval

(ft)

35-37

40-42

»5-»7

JO-J2

55-57

frO-62

65-67

Bla*»/6"

4/8/7/10

4/3/5/6

>/»/6/6

8/7/4/9

9/9/10/15

4/13/13/17

5/5/4/9

Well
Construction

-

2

••
«•

^

^

B

rf-.:;J:i

, - *5 .• £

ifc
K
•i;̂ "-"«'.'''•'.•;;;;;•;

Stratum Description

It BN F/M SAND, TR Silt

Oioute and muscovite

plates visible

It BN F/M sand, TR SUt

It BN F SAND and SILT

It BN F SANO and SILT

It BN F SAND and SILT

BN M SANO, some f SANO,

little SILT

S76S - Bottom of scren 65*

It BN F SAND and SILT

Note*

REMARKS:



NUS
1 i CORPORATION

^j A Haiiiburtoo Company

ncp,,,

70

75

SO

S3

90

95

100

ROCK

s imp!'*
Vo.

15

16

17

IS

19

20

(n) «n

Prj|.* t T in '.o Si <.<•( ii
Wells G 4 H Remedial Investigation FI-S409-01 , 3 5 576

1 >'

U jration
Behind FJL Distributors Bldg.

^ ML

1 i i )"

24/17

24/20

2ft/ 23

24/22

2ft/ 15

2/2

O( |itli

Interval

(It)

70-72

75-77

80-82

83-87

90-92

95-9J

„„„,

6/6/8/12

7/7/6/10

7/10/U/IS

5/9/15/12

V6/S/U

100

Well
Const- irti HI

^M

••M

^M

^M

Î M

^^

^^

^^

^^

IB̂

•̂«

•̂

^^

*

i x '"4
,', i Sr

^ *"-''
( '( 3 ""* •

B

Stra fu fn H(_^( nption

It BN F SAND and SILT

It BNF SAND and SILT

S76M Top of Ottawa Sand 75

S76M Top of screen at 78'

BN F SAND and SILT

BN F SAND, TR SIT

BN M SAND, TR F SAND,

TR SILT

BN M SAND, TR F SAND, Tf

SILT NESTED BOULDERS

NO SAMPLE

NESTED BOULDERS



JUS
CORPORATION

A Hattbuton Company

Veils G <k H Remedial Investigation

TDD No.

F1-S«09-01

Sheet

* of 5

Hole .No.

S76

Location

Behind FJL Distributors Bldg.

ROCK

Sample
No.

Core/Rec
(in) RQD

Pen/Rec
(•n)

SOIL
Depth

Interval
( f t ) Blows/6"

Well
Construction Stratum Description Not -

105

21

110

119

120

125

130

133

2»/3 103-107 14/29/12/21

2»/0 110 100

60/60

60/60

BN M SAND, TR Gravel

TR Silt

NO SAMPLE I

NO SAMPLED ATTEMPTED

2

NO SAMPLE ATTEMPTED

3

NO SAMPLE ATTEMPTED

i*

Bedrock: META GABBRO-

DIORITE MODERATELY

FRACTURED SOME

FRACTURES QUARTZ

' ~ 'FILLED

S76D Top of Ottawa Sand 13J

S76D Top of screen 13?

META GABBRODIORITE

HIGHLY FRACTURED W/SOllE

FRACTURES QUARTZ AND

CALCffE PILLED
REMARKS:

1. No sample due to running sands. Sands filled casing as much as W when tool string was retracted.

2. No sample attempted due to running sands (see note 1).

3. Same as note 2.

o. Same as note 3.



NUS
1 LJ CORPORATION
^j A Haftbulon Company

Depth

1*0

150

norx

Sample
No.

Core/R er.
(in)

60/60

60/60

ROD
Pen/Rcc

PrjK-t TOO No. Sheet Hole No.

Wells G 4 H Remedial Investigation Fl -8409-01 5 of 5 S76

Location

Behind FJL Distributors Bldg.

StllL
ncptii

Interval
(ft) Blows/6" Construction

^^ 'î ^^^^^

Stratum Description

HETA GABBRODIORITE

1IGHLY FRACTURED

«ETA GABBRODIORITE

MODERATELY FRACTURED

tottom of S760 - 130*

•OB

Notes

-

REMARKS:

'General Notei .Ml wells backfilled with 10 to 1 (by weight) cement/bentonite slurry to ground surface.



NUS
aQRATOxl

A Hafcburton Company

Project

Wells G 4 H Remedial Investigation

TDD No.

FI-8009-OI

Location

Aoeriona Auto Parts (NE Corner)

Sheet

1 o( 5

Hole Mo.

377

Angle (roin Hon.:.

Vertical

Begun

IS FEBS5

Completed Driller

NEBC

Drill Make 4 Model

Mobile S53

Hole Dia.

3.5"

Over burden
(ft)

138.5

Rock (ft)

NA

Total Depth

138.5

Core Recovery ( f t ) Core Oxs

2

Simples El. Top of Casing Ground El.
177SS-00.56 S77S-00.73
577D-00.89 S77M-00.69

Depth to Top of Rock

130-

Sample Hammer Weight/Fall

100 IDS/30"

Casing
Solid Sen 80 PVC I.5"I.D.
Screen 0.010 slot

NUS Inspector

Baldyga

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

20/9 0-2 9/6/10/8

02 20/10 5-7 2/2/2/2

10
20/18 10-12 0/4/5/6

15

20/20 15-17 2/2/7/8

20
05 20/18 20-22 1/V5/7

25
25-27 6/2/2/13

30
07 20/12 30-32 1/05/28/21

US

-'"•*{

dk CR F/M SAND

S77SS Top of Ottawa Sand 7'

S77SS Top of screen 8'

It OR F SAND, TR Silt

S77SS Bottom of screen 13'

It OR F SAND, TR Silt

It BN F SAND, TR Silt

S77S Top of Ottawa Sand 23.

Dk BN F/M SAND, TR Silt

S77S Top of screen 25'

S77S Bottom of screen 30*

Red - BN M/C SAND, SO F

SO F Sand, TR Silt

GRAN LAI< SOILS I' OPORT ON5

niows/rt Density USCD
0-0 V. Loose Trace (TR) 0-iD*

Loose Little (LI) 10-20%
M.Hense Some (SO) 20-35%

Dense And
V. Dense

0-10
10-30
30-50 35-50%

ABBREVIATIONS

F-Fine
M -Medium
C-Coarse
F/M-Fine to Medium
F/C-Fine to Coarse
V-Very
GR-Cray
ON-Brown
YEL-Yellow

1. S77SS sealed in overburden with cement/bentomte slurry from T to GS.
2. S77S sealed in overburden with cement/bentonite slurry from 23.5' to GS.



WIMUS
I INCORPORATION
{y A Halliburton Company

Depth

»0

»5

30

55

60

65

ROCK

Sample
No.

OS

09

10

II

12

13

1»

Core/Rer
(m) RQO

'en/Ret
<„•>)

2<»/2*

20/2*

2»/2»

2V 16

2*/2»

2ft/ 2*

24/2*

Pro/,, t

*ells G 4 H Remedial Investigation

Location

Abenona Auto Parts

SOIL
ncptii

Interval
(ft)

35-37

»0-»2

»J-»7

50-32

33-J7

60-62

63-67

Blows/6"

7/10/12/10

8/11/10/12

13/13/13/17

13/21/27/3*

13/13/10/18

12/13/19/19

23/15/16/2*

tnn Mo. 'iheet Holo Vo.

F1-S«09-01 2 of 5 S77

Well
Construction

•«

-V

* '• .
'•* ' • ** '

'.''.;•'•.
• ' ,• • ir

'•V !*''.'•
* • ' •* •

'$*(:
I''':.:;:-' •

'•- "'•.'•''•',• I"

Xv* î ' •.'*/.'

Stratum Description

tan SILT

tan SILT

tan SILT, more compact than

above

BN F SAND and SILT

M/C BN SAND

F/CC GRAVEL, SO C BN

SAND, grading with depth

M/C BN SAND

S77M Top of Ottawa Sand 68'

Notei

3

HC\HRKSs

3. S77M sealed in overburden with ce-nent/bentomte slurry from 68' to CS.



NUS
LJCDflPORAnON

A Haftborton Company

Wells G * H Remedial Investigation

TDD No.

Fl-8*09-0l

Sheet

3 of 5

Hole So.

S77

Location

Aberjona Auto Parts

Diptri

ROCK

Sample
No.

"ore/Rer
(in)

son.

d i)
Interval

(It)
Well

Construction Stratum Description Note?

70

16

17

90

9J

100

J_
70-72 33/30/22/27

80-82 33/38/30/21

8/6 85-J7 1*7.8

24/20 90-92 22/22/23/27

100-102 12/3»/31/6C

Vt/C BN SAND

S77M Top o( screen 70-

S77M Bottom of screen 7?

10" F/C SAND, l«" V1/C

GRAVEL, TR M Sand

F/M GRAVEL, SO C Sand

F/C SAND, TR Sdt

tan Fsilty SAND,

very compact

KCMARKSi



NUS
L_LJ CORPORATION
Q A Hadburton Company

Depth

10}

no

ID

120

125

130

135

ROCK

Sample
No.

20

21

22

23

Core/Rec
(in) Ri?n

tWRec
(...)

20/15

24/24

24/22

20/0

l'rj|c ! TDD No. Sheet Hole No.

WelU G A H Remedial Investigation Fl-8409-OI 4o f 5 S77

Location

Aberjona Auto Parts

son.
Depth

Interval
(f t)

110-112

115-117

120-122

•

130-132

Hlo»',/6"

30/35/36/60

l»/22/31/»6

32/39/48/52

4/6/38/27

Well
i!on»tru< tioti

V,; •

Strjtum Description

GR SILT, compact

GR SILT, compact

GR SILT, compact

No Recovery

S770 Top of Ottawa Sand 1 3(

S77D Top of screen 133.J1

NESTED BOULDERS

from 1 3ff

Notes

t

REMARKS!

4. S77D sealed in overburden with cement/bentoniw slurry from 1 W to CS.



•• —

UfcNUS
1 LcORFORATC

^ A MaHiftunon Comp,

Depth

100

3TJ

jny

ROCK

Sample
No.

Core/Rec
(in) RQO

Pen/11 ec
(M>)

PI,J|,' r

Wells G i H Remedial Investigation

TDD No.

F1-S409-01

Sheet

5 of 5

Hole \'o.

577

Location

Aberjona Auto Parts

SOU.
ncpth

[ntervdl
(ft) Blows/6"

Well
Construction

N
Stratum Description

S77D Bottom of screen 138.5'

EOB 1 38.J1

Notes

REMARKS:



"ffll

Ir
MUS
XDPPORATTQN

O A Haliburton Company

Begun

16 3 AN S5

Completed

02 FEB 95

Project TDD No.

Wells G 4 H Remedial Investigation Fl -8409-01

Sheet Hole No.

1 of 4 S78

Location Angle from Horiz.

Beatrice Property Vertical

Driller

BDC/NEBC

Core Recovery (ft) Core Dxs Samples

20 2
Sample Hammer Weight/Fall f

;

I40lbs/30" 5

Depth

5

10

15

20

25

30

GRAN

Sample
No.

01

02

03

04

05

06

07

ROCK

Core/Rec
(in)

JLAR SOILS P

RQD

OPORT

Drill Make 4 Model Hole Dia. Overburden F
( f t )

CME55/Mobile 853 3.5" 90.5

El. Top of Casing Ground El.
S78D-45.41 S78D-45.77

basing
olid Sen SO PVC 1.5" I.D.
creen 0.010 slot

SOIL

Pen/Rec
(in)

24/14

21/21

24/24

24/20

24/24

24/24

24/12

Depth
Interval

(ft)

0-2

7-9 7

12-14

17-19

22-24

27-29

32-34

Blows/ 6"

4/5/2/2

'11/68/100.3

5/4/5/5

0/12/13/15

a/10/11/16

2/23/27/40

2/50/J2/50

NUS Inspector

Ross

Well
Construction

j_

•

•

•

'%*.+.

lock (ft) Total Depth

20 110.5

Depth to Top of Rork

90.5

Stratum Description

BN F/M SAND, TR Silt

S7SS Top of Ottawa Sand 4'

S7SS Top of screen 5'

BN F SAND, LI Silt

3R F SAND, LI Silt

GR and BN F/M SAND, TR

ult - mterbedded

SR and BN F SAND, LI Silt

57SS Bottom of screen 25'

»N VF SAND, LI Silt

kN F/C SAND, LI F/C Gravel

Notes

1

IONS AIMJIIEVIATIONS

Blows/Ft Density USED
0-4 V. Loose Trace (TR) O-IO1* F-Fme
4-10 Loose Lit t le (LI) 10-20% M-Medium
10-30 M. Dense Some (SO) 20-35°* C-Coarie
30-50 Dense And 35-50% F/M-Fine to Medium
>50 V. Dense P/C-Fin« to Coarse

V-Very
GR-Gray
BN-Qrown
YEL-Ycllow

I. S7SS sealed in overburden with bentomte pellets from 4' to GS.



NUS
LJJ CORPORATION
^J A HalWxjrton Company

«.„«,

35

»0

50

55

60

65

ROCK

Sample
No.

OS

09

10

11

12

Core/Rec
(in) RQO

Pen/ReC
(1.1)

27/7

20/24

24/22

24/14

24/0

20/15

Wells G 4 H Remedial Investigation

TDn No. Sheet Hole No. |

F1-S*09-01 2of * S7S

Lorutun

Beatrice Property

son.
Depth

Interval
( f t )

38-40

43-45

01-50

33-JJ

58-60

63-63

REMARKS; " 2*/22

Blo*i/6"

22/13/11/16

16/28/20/20

7/27/60/77

S/20/30/3*

58/26/18/K

»5/45/60/7:

Well
Construction

v'!'v«!

.*•'•"!••*

;/V;;.'.

* * * I • •*
•*;*•/•"

1

Stratum Description

BN C SAND, LI F/VI Gravel

BN C SAND, TR F Gravel

C SAND, TR F Gravel

C SAND, TR F Gravel

Sdty CLAY, color change

from BN to GR with depth

Notes

GR F SAND, and Silt



NUS
COFRPORATOM

A Haftbucton Company

Project

Welli G 4 H Remedial Investigation

TDD No.

Fl-8009-Ol

Sheet Hole No.

S7g

Location

Beatrice Property

Depth

ROCK

Sample
No.

Core/Rec
(in) RQD

'en/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notei

70

16/12 00/65/100

75 7J.5-76.7
77-78.3

15 78.5-79.*

80

90

3/0 90 100 R

60/60

9J

60/60

100

60/60

m

8" F GR SAND and Silt

ft" VC Rx fragments,

highly angular, w/jharp

faces

Boulders nested in very

coarse sand and gravels -

large volume of water lost

to aquifer

No Sample attempted

7J-90*

NO RECOVERY -

Bedrock - 90.J'

Schist increasing competent

with depth

S7SD Top of Ottawa Sand 93

S7SD Top of screen 95.5'

REMARKS!

i S78D well sealed with cement/bentonite slurry from 90.)' to GS.



IMUS
L_1_J CORPORATION
^J A Hallibuflon Company

„,*,„

105

110

ROCK

Sample
No.

Core/R er
(in)

60/60

w
Pcn/Rer

Wells G 4 H Remedial Investigation

TDD No.

FI-S409-01

Sheet

» of 4

Beatrice Property

SOIL

Interval
(f t) Blows/6" Construction

—

—

M
• *« •" J "• ;:

ft

vj^

F

Hole Mo.

S7S

Stratum Description

57 SO Bottom at screen 1 10.3

EOB

Notes

REMARKSi



=NUS
I UCUHMJRATON

A HaWxinon Company

Project

Wells G 4 H Remedial Investigation
TOO No.

Fl-8009-Ol

Location
Along 8 4 M RR Tracks 150 yds north of Lechmen

Sheet

I . 0
Mole \o.

579

Angle from Horu.
Vertical

flegun

12 DEC 85

Completed Driller

BOC

Onll Make Ic Model

CME55

Hole Dia.

3.5"

Overburden

lo'7.5

Rock ( f t )

20.5

Total 0«(jth

128

Core Recovery ( f t )

20

Core 0x5

2

Samples El. Top of Casing Ground El.
579D-07.!»I S79M-07.95

Depth to Top of Rork

107.5

Sample Hammer Weight/fall

lOOlbs/30"

Casing
Solid
Screen

Sen 80 PVC 1.5-I.D.
0.010 slot

NUS Inspector

Angers

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

10 01 20/16 9-11 5/5/8/9

15 02 20/18 10-16 2/2/5/05

20 20/0 19-21 1/1/2/3

25 20/0 23-2) 5/5/11/10

30 20/0 29-31 0/0/7/8

20/0 30- 5/10/13/15

Filli very dense gravel with

high percentage of "blast rack

Highly angular very sharp

edged boulders and cobbles

S79S Top of Ottawa Sand 0'

S79S Top of screen 5'

BN to dark BN and GR F
SAND, and Silt, TR Peat

It GR F SAND, micaceous, TR
C SAND sized biotite and

muscovite flakes

No Recovery

Augers continue to bring up

soils fitting above description

S79S Botton of screen 25'

GRANULAK SOILS

Dlowj/Pt Density
PROPORTIONS^ ABUREVIATIONS

0-4
0-10
10-30
30-50
>50

USCD
V. Loose Trace (TP)

Loose Little (LI)
M. Dense Some (SO)

Dense And
V. Dense

0-10% F-Fme
10-20% U-Medium
20-35% C-Coarse
35-50 * T/M-Fine to Medium

F/C-Fine to Coarse
V-Very
GR-Gray
BN-Orown
YEL-Yellow

1. Blast rock: a generic term for bedrock that has been excavated for road cuts or foundation construction through the use of explosives.
2. S79S sealed in overburden with bentonite pellets from V to GS.



g
n.P,,

35

40

45

50

55

60

65

•vjiic3
A HaHiburton Company

ROCK

Sjmple
No.

03

04

Core/Rec
(in) RQO (j.i)

24/2

24/9

24/0

24/0

24/5

24/0

Pro]., t TDD No.

Wells G Jt H Remedial Investigation F1-S409-91

Sheet Hole No

2 of 4 579

\Jong B 4 \A RR Tracks 150 yds north of Lechmere

iOIL
Hcpth

Interval
( f t )

39-41

44-46

49-51

54-56

59-61

64.66

Dluwj/6"

5/S/ 13/30

7/7/S/5

8/11/11/15

8/11/10/15

10/11/13/14

10/11/13/14

Well
Construction

>"•" s

>

' -z

Stratum Description

Recovery not consistent

with blow counts - WASH

No Recovery

Wash and blow counts

indicate fine sand strata

continues

Grayish BN, VF SAND SO

Silt, TR C Sand, micaceous

Grayish BN, VF SAND, SO

Silt, TR C Sand

Notes

REMARKS:



NUS
1 U CORPORATION
Q A HaWxjnon Company

nepth

70

75

SO

85

90

95

100

ROCK

Sample
No.

05

06

Core/Rer
(in) Ron

pt,,/pB.

2ft/ 1 ft

24/12

2»/7

2ft/ 12

2ft/ 12

24/3

l'ro|«-' t TDD No. Sheet Hole No.

Wells G 4 H Remedial Investigation Fl-8ft09-01 3 r>( ft S79

Location

Along B & M RR tracks 150 yds north of Lechmere

SOIL
Depth

Intel Vdl

( f t )

69-71

74-76

80-82

84-86

89-91

93-9J

9S-100

,,„,„

30/25/15/10

30/25/38/55

42/16/10/12

21/15/1J/21

22/22/25/25

64/58/60/64

Well
Construction

• * *'.

• • i

' • * ' '.

• * '. * • '
' • " • * • •
*•**'* '«

*;•.*•**•

***•*•"•"

**i* • *. '

'v.V"*v*«*

'•»*/•"•*"! ' •

£&>&:

-."•VJVS-

1

Stratum Description

It BN F/M Gravel, SO Silt,

SO M/C Sand, TR C Sand

It BN GRAVEL, SO Silt

SO M/C SAND, TR Pebbles

M/C GRAVEL and C Sand

TR F/M Sand

It BN M SAND, TR F SAND,

TR Silt sifcangular grains

well sorted and stratified

No Sample - running sands

filled casing to iff

It BN M SAND and F/C Grav«

TR F/C Sand subangular rx

fragments poorly sorted

Notes



6

!v,,r,

105

110

115

120

12)

130

IMUi
_J (JOPPUMATIL

A Halliburton Comp

^

3N

any

ROCK

N'o.
Con.'/Tcr

It i)

60/60

40/40

tn/nn

ftn/60

•r» I ')

5/0

Project
Wells G Jc H Remedial Investigation

Location
Along B A M RR tracks 1 50 yds

SML

Interval
((t)

103

fMows/6"

10Q R

inn r.'o. s 'H—t t i > . . \0
F1-S«09-01 <• « S 7 9 '

I of !

North of Lechmere i

'.Veil
Construction

—

;,'«yr*V;*i**'

•>;*V*""-*'i:.

4f£gg£

iQUt̂ M

MMt

MMB

MtMtt

•Mto

-t--

(̂ ggi

CMM

SfeHMl

•HI

KCMARXSi

3 S790 sealed in bedrock with cement/bentonite slurry from 1 1 1' to GS.

Str i tuni Dcsc-ription

Bedrock at 107.5

Highly competent META

GABBROOIORtTE

S790 Top of Sand 1 1 1'

S79O Top of Screen 1 1 2.5'

S79D Bottom of screen 127.-

EOB - 1 2S1

, - <

3



NUS
A Hafttourton Company

Project

Wells G 4 H Remedial Investigation
TOO No

F1-S409-01

Location
Behind Lechmere Warehouse

Sheet

of

Hole \o.
580

Angle from Honj.
Vertical

Begun
20 NOV 34

Completed Driller
BDC

Drill Make * Model
CME ii

Hole Oia.
3.J"

Ovrr burden
&1'-

Rork (It)
NA

Total Depth
65

Core Rerovry (ft) Core B«s
0

Samples El. Top of Casing Ground El.
S80VI-48.6J S80S-48.66

Oepth to Topot Ro< k
unknown

Sample Hammer Weight/Fall

I40lbs/30" Solid
Screen

Sch 80 PVC
0.010 slot

1-0. NUS Inspector

Angers

Oepth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/flee
(in)

SOIL
Oepth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

31 24/13 0-2 9/1S/1S/33

24/12 3-J 18/»9/73/29

10 03 24/20 3-10 VJ/6/4

I J 04 24/24 13-1J

20 05 24/24 IS-20 3/S/S/10

2) 06 24/22 23-2} 3/9/13/13

30

F/C SANO and Gravel

F/C SANO and Gravel,

SO Pebbles very

angular

GR-BNF SANO and

Silt, micaceous

GR-BN F SANO and

Silt, micaceous

F SAND and Silt,

micaceous, iron

stained

F SAND, LI Silt

##Sf
•:v$$
:'•.'.•••'•!

-.#;*:

M/C GRAVEL and SAND,

SO Silt

GRANULAR SOILS

(llows/rt Density

PKOPORT o\'i

user)
0-4 V. Loose Trare(Tfl)
4-10 Loov Little (LI)
10-30 \1. Dense Some (SO)
)0- 50 Dense And
>JO V. Dense

ABBREVIATIONS

0-10% F-Fme
10-21"* \1-V1edium
20-15-S r-Coane
3S 50% r/M-Fme to Medium

F/C-Fine to Coarse
V-Very
GR-Gray
BN- Brown
V EL-Yellow



IMUS
CORPORATION

A Halliburton Company

50

60

65

\o.

08

10

PlU|<Xt

Wells G 3t H Remedial Investigation FL-8U09-01 530

Location

Behind Lechmere Warehouse

21/3

2»/16

7/3

14/S

( f t )

35-37

4J-»7

67-6»

27/22/22/23

9/20/22/21

9/19/22/27

40/140 a

4Q/60/100R

'Veil
vjou .t''irtu)n

•• :\».-
•V ..•-.'.-
* • *...
. * »•*"."• •

« • * • *•
• • ••»- f

»:-iVw.
_!.* " '•••*

He-.' ript

C GRAVEL, SO Silt,

TR Clay

C GRAVEL, SOC SAND,

LT Silt, TR, Clay

S80S Top of Ottawa Sand 4?

SMS Top of Screen 45-

M/C SAND, TR F GRAVEL

Nested boutden

SSOM Top of Ottawa Sand 53

SSOM Top of screen 55*

S80S Bottom of screen 55'

F/C GRAVEL, TR Silt, TR

Clay

SSOM Bottom of screen 6V

F/C GRAVEL, M/C SAND L

Silt, TR Clay, TR F SAND

EOB - 70-

1. SSOS sealed in overburden with cement/bentonite slurry from 4? to GS.
2. SSOM sealed in overburden with cement/bentonite flurry from 53' to GS.
3. Borehole backfilled to 65' due to the shearing off of drilling tool at 7?.

Hole backfilled with bentonite to 65.) a half foot of Ottawa sand emplaced
above that to 65'.



i\IUS
_J COPPaPATONJ

A Halliburton Company

Wells G & H Remedial Investigation
roo -,j.
F1-«»09-OI 3 3

1 f
S8Q

Location
Behind Lechmere Warehouse

Su
(n) ron

'.Veil
Const'ur tion

70 EOB
Borehole backfilled to 6?

REMARKS



NUS
CORPORATION

A HaWJurton Company

Project

Wells G 4 H Remedial Investigation

TDD No.

F1-S4 09-01

Location
Across Olympia Ave from Unifirst
(in the wood near swamp)

Sheet

lot 3

Hole No.

S81

Angle from Horn.

Vertical

Begun

S FEB S3

Completed Driller

NEBC

Drill Make It Model

Mobile 8-47

Hole Oia.

3.5"

Overburden
(ft)

62

Rock (It)

20

Total Depth

82

Core Recovery (It) Core Dxs Sam plot El. Top of Casing Ground El.
SS1D-54.10

Depth to Top o( Rock

Sample Hammer Weight/Fall

UOlbs/30"

Basing
Solid Sen 80 PVC 1.5" I.D.
Screen Q.010 slot

NUS Inspector

Ross

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

20/19 0-2 1/2/3/2

02 24/16 5-7 4/4/J/T

10
03 24/20 10-12 7/10712/n

15

20
6/6

23

30

•

m

S

Interbedded F/M SAND

and Sandy Peat

F/M SAND, SO PEAT

SSIS Top of Ottawa sand S'

SSI S Top of screen I fl-

it 8N C SAND and F/M

Gravel, SO M SAND

It 8N F M SAND, SO C Sand

TR Gravel

S81S Bottom of screen 20*

BN-CR F/C SAND and F/M

Gravel, TR silt, TR Clay

Nested boulders and cobbles

It BN M SAND, SO Gravel, TF

CSand

It BN F/M SAND, SO Gravel

S8IM Top of Ottawa Sand 30'

GRANULAR SOILS

Blows/Ft Density
0-4
4-10
I0-)0
30-50
>JO

V. Loose
Loose

M. Dense
Dense

V. Dense

OPORTIONS

USED
Trace (TR) 0-10%
Little (LI) 10-20%
Some (SO) 20-) 5*
And 35-50%

ABBREVIATIONS

F-Fine
M-Medium
C-Coarse
F/M-Fine to Medium
F/C-Fine to Coarse
V-Very
GR-Cray
BN-Orown
YEL-Yellow

1. SSIS sealed in overburden with bentonite pellets from 8' to GS.



ZffllVIMB VILJS
Li CUMM3PATTC

QAHaMjurtonComp,

Depth

40

i»

50

55

60

65

DN

my

ROCK

Sample
No.

08

09

10

Core/Rec
(in)

60/60

RQD
Pen/Re<-

(in)

11/10

6/6

VJ

Wells G & H Remedial Investigation
rnn - j • <',rct n,. .. -, ,
Fl-8«09-01 2 3 S 8 1

of

Location
Across Olympta Ave from Uni first

SOIL
FJeptli

Interval
(ft)

50-52

55-57

60-62

Blows/6"

05/1 30 R

110

120

'.Veil

—

f3

for

1
f<O~\,

'"$.
•o
?.&

4 *

«̂I
."*»

Sfr it. nn nr^rTiptioil

boulders and coboles

S81M Top of screen 35'

SSIM Bottom of screen JO1

GR-Green clayey SILT, LT

F/C SAND, TR M Gravel -

nit

Highly fractured Dedham

granodiorite - 621

S81D Top of Ottawa sand 65'

58 ID Top of screen 671

No,-,

3

RCMARKSi

2. SSIM sealed in overburden with ce nent/bentonite slurry from 34' to GS.
3. S81O sealed in overburden with cement/bentonite slurry from 65* to GS.



Hi pth

70

75

80

85

fSJ
_JCOFI
A Haiiibu

IUS
PORATON
nof\ Compsny

i'<\ K

',1 •!,,!••

Mo. (n)

60/60

60/60

n,n '• 0

Wells G i H Remedial Investigation
!

F[-8ft09loi J 3 3 SSI * ' i

1 " 1

LoralMn
Across Olympia Aye from Unifirjt

•Oil.
H( plh

Int'-rval
( f t )

•

UCMAPI'.S:

,„./,
\lel

ti

=

MM

^™

in

EB
JM
Î M

a
11 ll

IS

•
£<

2 /

CUB&

*-•

Ettdfe

Mtt

MU

S;'Tiini Or- r , • i

Salem Cabbrodionte

«/granodiontic inclusions

throughout

Salem Gabbrodiorite

lessening in granitic content

w/depth

58 ID Bottom of screen 8?

EOB - 82.5'



NUS
ORATION

A Halliburton Company

Project

Wells G * H Remedial Investigation

TDD No.

F1-S409-OI

Location

MASS Rifle Assn

Sheet

1 of 2

Hole \o.

532

Angle from Horiz.

Vertical

Begun

is MAR s:

Completed

IS MAR S3

Driller

NEBC

Drill Make & Model

Mobile B-53

Hole Dia.

3.5"

Overburden
(ft)
45

Rock (ft) Total Depth

45

Core Recovery (ft) Core Bxs

MA

Samples El. Top of Casing Ground El. Depth to Top of Ro> K

Sample Hammer Weight/Fall

140 lbs/30"

Casing
Solid sch SO PVC 1.5" I.D.
Screen 0.010 ,lot

NUS Inspector

Golden

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(.a)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

01 24/24 5-7 12/13/13/11

10
02 24/18 10-12 12/14/14711

15

03 24/13 15-17 12/19/20/2

20
04 24/15 20-22 9/11/15/52

25
24/16 25-27 13/14/10/2

30

24/12

TOPSOIL. NO SAMPLE

COLLECTED

F SAND, TR M Sand

Lf

M SAND, TR Gravel

F SAND, TR M Sand

trace(-) Clay

GR and BN F SAND, some

M Sand

S82 Top of Ottawa Sand 24'

BN F SAND, Some Silt,

TR Clay

SS2 Top of screen 25'

BN F SAND, some M Sand,

TR Silt, TR Clay

GRANULAR SOILS

[Mows/ft Density
0-'» V. Loose

Loose4-10
10-30
30-50
>50

P OPORTONS

USCD
Trace (TR) 0-10"6
Little (LI) 10-20<%

20-35°&
35-50%

ABBREVIATIONS

F-Fme
M-Medium
C- Coarse
F/M-Fine to Medium
F/C-Fine to Coarse
V-Very
GR-Cray
BN-Orown
YEL-Yellow

1. Sealed in overburden with cement/bentooite slurry from 24' to GS.

M. Dense Some (SO)
Dense And

V. Dense



NUS
L _L- CORPORATION

Q A Hallitoorion Company

.Up,,,

35

40

45

ROCK

Sa'nple
No.

07

08

Core/Rei
(m) DQD d i)

9/9

6/6

Pi i t TDD \o. s icct ||w

Wells G Jt H Remedial Investigation Fl-8409-OI 2"' 2 S32

Lai all Jil

Mass Rifle Assn

vMI

Interval
(It)

35-36

,,„,,

82/100.3

100/6

Well
Constt u< tion

L»^0o***

?•§?

Stratum Den ription

F sandy TILL, trace

Silt, TR Clay, GR-GN

compact

SS2 Bottom of screen 35'

F sandy TILL, TR Sdt,

TR Clay, GR-GN, compact

EOB 45'

Backfilled to 35'

Not.--,



h^IMUS
3QRAPQN

A Haftburton Company

Project

Wells G i H Remedial Investigation

TDD No.

FI-S409-OI

Location

Aberjona Auto Parts

Sheet

1 of 3

Hole No.

S«3

Angle from Mori*.
Vertical

Begun

23 FEB «5

Completed Driller

NE8C

Drill Make 4 Model

Mobile 8- 5 3

Hole Oia.

3.5"

Overburden
(ft)

JO

Rock (f t ) Total Depth

SO

Core Recovery (ft)

NA

Core Bxs Samples

17

El. Top of Casing Ground El.
S83D-4S.09

Depth to Top of Rock

jnknown
Sample Hammer Weight/Fall

I40lbs/30"

Casing
Solid Sen 80 PVC 1.5" I.D.
Screen 0.010 slot

NUS Inspector

Vlarkt

Depth
Sample

No.

ROCK

Core/Rec
(m) RQD

Pen/Rec
(in)

-&pth
IL

Dept
Interval

(ft) Blows/6"
Well

Construction Stratum Description Notes

24/0 0-2 1 3/7/5/6

5.7 S/8/10/13

10
02 24/24 10-12 14/16/17/21

13
03 24/24 15-17 2/3/5/7

20
05 24/24 20-22 1/2/2/3

25
06 24/23 2J-27 2/3/4/6

30

07 24/24 30-32 3/4/6/S

BN F SAND

CR-Green F SAND and

Silt

GR-Green F SAND and

Silt

GR-Green F SAND and

Silt

GR-Green F SAND and

Silt

GR-Green F SAND and

Silt

N LAR SOILS

niows/Ft
0-4
0-10
10-30
30-50
>JO

Density
V. Loose

Looie
M. Dense

Dense
V. Dense

OPORT ON5

USED
Trace (TR) 0-10%
Little (LI) 10-20%
Some (SO) 20-35%
And 35-50%

ABBREVIATIONS

F-Fin«
M-Wedium
C-Coane
F/M-Fine to Medium
F/C-Fine to Coarse
V-Very
GR-Gray
BN- Brown
YEL-Yellow



NUS
1 LJ CORPORATION
^J A Halliborton Company

nip,,,

00

05

50

55

60

65

ROCK

Sample
No.

f)7

0*

09

10

11

13

Core/Rer
(in) R on

..

Pt • )• ' TDD No. Sheet Hole \'o.

Wells G 4 H Remedial Investigation Fl -8009-01 2 3 533

Loi ati.jn

Aberjona Auto Parts

son.

ii.u

7H/311

20/20

20/0

JW»._.

20/2

20/18

ncptli
Interval

'(I)

,, „

00-02

05-07

50-12

55-57

65-67

—
(./ y i i / 1 n

5/9/9/20

120.0

9/13/15/38

20/13/8/8

</ i i /?n/?fl

50/29/100 R

Well
Construction

Hi

^S
:':;.:::|i-5:;.::

ill

;$$$&:

M

'•/:*7-:O:

/-V/-V/A

.*;*.*.";".*.*: '.

".'.":*«.*;•"/;

V/o-vV/':'

^V\:V-'V>

Strdtum Description

OK GR SILT and Clay

SO red-BN F SANO

GR F/C Sand, TR C

Gravel

F/C GRAVEL, SO C

Sand Boulders

M/C BN SANO

BN C SAND

BN C SANO

BN C SANO and F/M Gravel

S83M Top of Ottawa Sand 66'

Motes

1

REMARKS:

1. S83M sealed in overburden with cement/bentomte slurry from 66' to GS.



NUS
1 Lj CORPORATION

^ A Halliburton Company

Depth

70

75

80

85

RCVK

Sample
No.

14

15

16

17

tore/Re,
(in) HOD (, i)

24/S

24/24

21/6

24/2»

l'r^|. t TDD No. Sheet Hola \;o.

Wells G & H Remedial Investigation Fl -8*09-01 3 3 S83
of

Loi.ation
Aberjona Auto Parts

SOU.
Depth

[nti.-rv.il
( f t )

70-72

75-77

80-82

85-87

•

Blows/a"

17/21/22/26

22/23/38/41

14/17/21/33

48/58/46/90

Well
Conitr uction

1 ":^:c

— r.!/:\V"«\:/-"

— .,'*•'%••:

H^BH^HHB^^_fl

Stratum Description

S83M Top of screen 70'

M/C BN SAND, SO F Gravel

TR F Sand

BN M SAND, SO C Gravel,

TR FSand

SI3M Botton of screen 80*

BN SUt, TR F SAND

B C SAND

EOB871

v«e.

2

REMARKS:

2. S83M borehole backfilled with cement/bentomte slurry to 80.33'. Four inches of Ottawa Sand added to bring the bottom of the well to SO.;



NUS
J ICQRPGRATDN

A HaWxjrton Company

Project

Wells G 4 H Remedial Investigation

TDD No.

FI-g»09-OI

Location

Rifle Range Road 300 fet from Well G

Sheet

I of 3

Hole No.

S8»

Angle from Horiz.

Vertical

Begun

5 MAR S3

Completed Driller

NEBC

Drill Make 4 Model

Mobile 8-5 3

Hole Oia.

3.5"

Overburden
(ft)

81.5

Rock (ft)

10

Total Depth

91.5

Core Recovery (I t )

i n

Core Dxs

1

Samples

15

El. Top of Casing Ground El.
S8#S-«5.90

S8»P-»6.13

Depth to Top of Rock

81.5

Sample Hammer Weignt/Fall

lWHbs/30"

Casing
Solid Sen 80 PVC 1.5" 1.0.
Screen 0.010 slot

NUS Inspector

Ross

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

01 0-2 <t/»/5/6

02 24/12 5-7 22/23/23/2

10

03 2»/22 10-12 13/17/21/2,

15
15-17 10/3/36/9;

24/10 n-ZT T3/T2/T»/Z I

30

It BN F/M SAND

It BN F/M SAND, SO

C SAND, TR F/C

Gravel

It BN C SAND and F/C

Gravel, TR M Sand

S84S Top of Ottawa Sand 11'

S8»S Top of screen 13'

It BN F/C GRAVEL, SO M

Sand

S80S Bottom of screen 18'

No sample

boulders at 2V

It BN F/M SAND, TR F Grav

Green-BN M/C SAND, TR

Gravel, TR F Sand

10-30
30-50
>50

I'liOPOR

USED
Trace (TR)
Little (LD
Some (SO)
And

IONS ABBREVIATIONS

0-10% F-Fine
I0-20«6 M-Medium
20-3V6 C-Coarse
3>-JO% F/M-Fine to Medium

F/C-Fine to Coarse
V-Very
GR-Gray
BN-Brown
YEL-Yeilow

I. S80S sealed in overburden with cement/bentonite slurry from 11' to GS.

JL.M' SOILb

Density
V. Loose

Loose
M. Dense

Dense
V. Dense



NUS
CORPORATION

A HalhOurton Company

Pu,|... t

Wells G i H Remedial Investigation

TDO No.

F1-8W9-01

Sheet Hole Mo.

Loi atl.in

Rifle Range Road 300 ft from Well C

llcplh

ROi'K

Sample
No.

Core/Rer
( in)

VMI.

Interval
( f t ) Blowa/6"

Well
Construction Stratum Description Notei

_2<tJ6 35-37 39/26/U/13

20/22 10/17/25/21

H/8/13/U

50

11/6 50-52 32/52.5

55
20/18 55-57 !2/30/35/3*

60

12/12 60-62 WHO R

65

18/18 65-67 09/7S/7K

IJC\1AKKS«

2. S8*M sealed in overburden with cement/bentonite slurry from 39" to GS.

GR-BN F/C GRAVEL, SO It

BN F Sand, TR SJt

S84M Top of Ottawa Sand 39'

S8»M Top of screen »0'

It 8N M/C SAND, SO F Sand

TR Gravel

SSOM Bottom of screen <*5'

It BN-Creen M SAND SO F

Sand, TR C Sand, TR F/M

Gravel

It BN M/C SAND, TR F Sand

It BN-Green C SAND, SO VI

Sand, TR F SAND, TR C

Gravel

It BN-Green F/M SAND, SO <

Sand, SO F/M Gravel, TR Silt

TR Clay

It BN-Green C SAND and F

Gravel, SO F/M Sand, TR Sdi

TR Clay



ftflMUS
1 L_l CORPORATION
^y A Hallibufton Company

n,;,-,

70

7J

80

85

90

'!.•«• K

S.l'l^ln :or,/r,o-

'

ni.in i. a

2»/.5

12/8

*ellj G <V H Remedial Investigation
T'in MO. <;ii<.-i t M • v>
Fl -8*09-01 3 3 S3* '

of

Location
Rifle Range Road 300 ft from Well G

vML
Ill-Jllil

Interval
( f t )

70-72

7J-76

lllows'G"

50/07/88/72

62/100.6

Con'. t-uc tion

M

Î IK ?}£:)v

Sf&•••
MM*

IW

m0
mq
HPV

BHf
«*W
î *
MM»

^tr itijni r>(-^, ripti n

C SAND and F/V Gravel

S80D Top of screen 73*

C SAND and F/M Gravel, Tr

Silt, TR Clay

S84D Bottom of screen 78'

Bedrock SI.)'

Dedham Granodiorite for

1' with »' of Salem

Gabbrodiorite cored to

ensure bedrock

EOB - 91. V

I

*

3. 58»D sealed in overburden with cement/bentonite slurry from 68' to GS.

». SS4D was cored to ensure bedrock. Coring was backfilled with cement/bentonite slurry to 7S.5'. Six inches of Ottawa sand was

added to bring total well depth to 78'.



IMUS
L_L_J CORPORATTON

^% A HaNiburton Company

Regun

20 FEB 85

Completed

26 FEB 85

Project

Wells G 4 H Remedial Investigation

TDD No.

Fl -8409-01

Location

500 ft North of Well H

Driller

NEBC

Cure Recovery (ft) Core Dxs Samples

\1A fl 1 1

Sample Hammer Weight/Fill (
140 IDS/ 30" -

Depth

5

10

15

20

25

30

Sample
No.

31

02

03

04

05

06

07

ROCK

Core/Rec
(in) RQD

Drill Make Jc Model Hole Dia.

Mobile B-47 3.5"

Sheet Hole \o.

(Jf 3 S85

Angle from Horiz.

Vertical

Overburden F
(ft)

El. Top of Casing Ground El.
S85M-46.09 S85S-46.08

lock (ft) Total Depth

NA

Depth to Top of Rock

unknown
:asmg sch 80 PVC 1.5" I.D. NL|5 Inspector
olid 0.010 slot Ross

>creen

SOIL

Pen/Rec
(in)

24/U

24/24

24/14

24/18

24/18

24/18

24/10

Depth
Interval

(ft)

0-2

5-7

10-12

15-17

20-22

25-27

su-u

Blows/6"

1/1/3/2

7/11/12/14

3/5>5/5

3/3/3/5

1/1/3/5

30/36/24/2

1 \l\'l ill t

Well
Construction

•«

•M

MM

•«•

w&.
<%&.•.•'•.::•
*&&
y::&f
$%$®a$
'¥&*$$f
$M'jjjjj.
litwM
18
§m
:#:•-

!§i
%§
3&&m%•&&
*$#:.-V-V'S
•:;vv<• • •

:r> '̂
'• ."'. '*

'•:'•;'•':
* ••"•*

iv%
: •". h

t» *••»

Stratum Description

BN F SAND, SO M

Sand

It BN F/M SAND

GR-BN F SAND, TR C

Gravel

It GR F Sand

S85S Top of Ottawa sand 18'

S85S Top of screen 27

It GR-BN F SAND

C SAND and Gravel, SO

It BN F Sand

S85S Bottom of screen 30*

BN M SAND, SO F Sand

GRANULAR SOILS P O«>ORT ONb ABBREVIATIONS

Blows/Ft Density USED
0-4 V. Loose Trace (TR) 0-IO>i F-Fine
ft- 10 Loose Little (LI) iO-20co M-Medium
10-30 M. Dense Some (SO) 2T.-35'» C-Coarse
30-50 Dense And 3V50^ r/M- Fine to Medium
>50 V. Dense F/C-Fine to Coarse

V-Very
GR-Cray
BN-5rown
VEL- Yellow

1. S85S sealed in overburden with cement/bentonite slurry from 18' to GS. Borehole backfilled from 6? to SO1.

Notes

I



NUS
1 LJ CORPORATION
Q A Halliburton Company

Depth

to

<*5

50

55

60

65

ROCK

Sample
No.

08

09

Corc/Re<
(in) ROD

rwi!,,
(in)

24/22

2»/l»

9/3

Proiv... t TDD No. Sheet Hole No.

Weil! G 4 H Remedial Investigation Fl-8<»09-01 2 3 SS5

i
Lorutton

500 feet North of Well H

SOIL
Deplh

Interval
( ( t )

35-37

HO-itZ

•

65

Olo*-,'d"

7/15/127U

6/31/50/S3

120/30.3

Well
Conitr^x~tcon

^
—

••

• •*•

:'v':-

;/}X

'•V'"'-

'V-iV;
• I *•

•JS
1
«.•;.«.
• t ••

V^
'/#!«:«:•.'.".•
%::•'.•;:«.:
* • **

S®'s.v.s.:• 5 •• *
:••":..•

0&:

Ŝ

^''̂/•:
V-'v/'
iSf
V,\'/c
«:•?£*.-.•*.•«/. «/;
!/ :.••
*•• %•,
V *.;r
;>§
'•" *•".
% ', •

•' '•'.'•

Stratum Description

BN C SAND, SO C Gravel,

TR F S«nd, TR Silt

C SAND, SO F/M Gravel,

TR C Gravel

No samples collected due

to running sands 45.65'

S85M Top of sand 6<»<

SS5M Top of screen 65'

C SAND with schistose rock

fragments

Note?

I

ItCMARKS:

2. 58 5M scaled in overburden with cement/bentomte slurry from 6V to GS.



i\JU3
LJ_J CORPORATOR

A Halliburton Company

Wells G * H Remedial Investigation

run •,,.
rl-»*09-0l '3 ,3 585

Location

300 feet North of Well H

rjorx

Sample
Mo. Rgo

s.ML

( f t )

\Vel l
Constrtjrtion i -,ptu>n

70 IM.ll

36/36

Subangular schistotic

rock fragments

SSJM Bottom of screen 71'

Cabbrodiorite boulder

casing will not advance



5NUS
CORPORAnON

A Hallitxjrton Company

Project

Wells G i H Remedial Investigation

TDD No.

Fl-8409-01

Location
300ft South of Well G

Sheet

of

Hole No.

SS6

Angle from Honz.
Vertical

Begun

4 MAR S)

Completed

6 MAR S)

Driller

NEBC

Drill Make 4 Model

Mobile B-47

Hole Dia.

3.5"

Overburden
( f t )
62

Rock ( f t )

NA

Total Depth

4J

Core Recovery ((t) Core Bxs

NA

Samples

11

El. Top of Casing Ground El.

S86S-44.66 S86D-44.33

Depth to Top of Rock

unknown
Sample Hammer Weight/Pall

140 IDS/30"
Casing Sen 80 PVC 1.5" I.D.
Solid 0.010 slot
Screen

NUS Inspector
Baldyga

Depth
Sample

No.

ROCK

Core/Rec
(in) RQD

Pen/Rec
(in)

SOIL
Depth

Interval
(ft) Blows/6"

Well
Construction Stratum Description Notes

01 24/10 0-2 1/1/1/2

2i412k 5-7 13/I9/I97T5

10
03 24/24 10-12 9/8/9/11

15

24/8 15-17 8/11/10/11

05 24/6 20-22 18/24/21/11

25
06 24/8 26/26/13/2:

30

07 24/9 30-32 20/8/11/13

BNF7M SAND

IP

1
:.:*&

BN F/C SAND, SO C

Gravel, highly angular

It GR to BN M/C SAND,

TR F Gravel

C SAND and M/C Gravel,

SO F Gravel

S86S Top of Ottawa Sand 18

S86S Top of screen 20*

C SAND and M/C Gravel, SC

F Gravel, TR F/M Sand

F/C GRAVEL, SO BN

F/C Sand

S86S Bottom of screen 30*

BN M/C SAND, TR

F Gravel

CiRANULAR SOILS PKOPORTONS ABBREVIATIONS

(Mows/Ft Density USCD
0-4 V. Loose Trace (TR) 0-10% F-Fme
4-10 Loose Little (LI) 10-20% M-Medium
10-30 M. Dense Some (SO) 20-3J°4 C-Coarse
30-50 Dense And 35-50% F/M-Fin« to Medium
>50 V. Dense F/C-Fine to Coarse

V-Very
GR-Gray
BN-Brown
YEL-Yellow

1. S86S sealed in overburden with cement/bentomte slurry from 18' to GS.
2. S86S borehole backfilled with cement/bentomte slurry from 62* to 30.5'. .5 ft of Ottawa added at top of slurry for a total depth of 30 ft.



NUS
1 U CORPORATION
Q A Halliburton Company

n«p,h

35

to

50

55

60

65

ROl'K

Sample
Mo.

nx

09

10

11

Core/tier
(in) RQD

— - -

Wells G 4 H Remedial Investigation

Lot titun

300 ft South of Well G

SOIL

ii i)

2»/*

2»/9

20/12

1/0

6/6

Interval
(ft)

»0-«2

»5-»7

50-52

55

60

>"""•

16/9/S/9

8/1/3/8

2/2/5/8

120

185

TOD Mo.

Fl-8409-01

Sheet Hole Slo.

2 „, 2 S86

Well
Construction

JKttvW

:'•'&:•:;
'•>:&&•

:'i-:̂ 1
•V?:v:-?

H
tf

H ^

: *1

1ii
i#= sn

ĵ ^

•6.^

•?••

?o»<

$

\
1C

•\

q9
D

;:

Stratum Description

No Sample due

sands

to running

BN F/C SANO and F/C Gravel

BN F/C SANO, TR F Gravel

SS6M Top of Ottawa sand 45'

S86M Top of screen »7'

dk BN F SANO

S86M Bottom of screen 52*

A GR - TILL

EOB6?

Note,

3

UC\1\UKS:

3. SS6M sealed in overburden with cement/bentomte slurry from 05' to GS.

4. Borehole backfilled from 621 to 52.5'. .5' of Ottawa sand added at top of slurry to a total depth of 52*.



APPENDIX F

GRAIN SIZE ANALYSIS AND IN-SITU PERMEABILITY TESTING DATA



This appendix contains the results of grain size analysis performed on selected

samples obtained from NUS/PIT borings at the 'Veils G A: H Site. Data f rom grain

size analysis is used to calculate permeabilities of overburden naterials in the

study area. Also included in this appendix are data f rom in-situ permeabi l i ty

testing conducted during the dr i l l ing of selected NUS/FIT monitoring wells. This

type of testing allows a direct measurement of permeability of a selected interval

in the borehole. Permeability testing was conducted by utilizing falling-head and

using-head methodologies.



Sixteen in-situ permeabili ty tests were conducted in seven boreholes daring the
installation of monitoring wells on site. Two methods .vere used ( f o r comparison)
to determine values for permeability: the Basic Time Lag method and the Fa l l ing
Head method. Review of the results from both methods indicated a very good
correlation.

The Basic Time Lag method involves a semi-logarithmic plot of the field data. The
logarithm of the Head Ratio (H/H0) is plotted against the corresponding values of
time (t), where H is the water level at t and H0 is the initial water level at the
start of the test (t = 0). \ best f i t t ing straight line is drawn through the
experimental points. The value of t on this straight line corresponding to H/H0 =
0.37 is the required value of he Basic Time Lag (T) (U.S. Bureau of Reclamation,
1975). The calculated value for the Basic Time Lag is used in the fol lowing
fo rmula to calculate the permeability.

Where:

K = permeability (cm/sec)
d = diameter of the standpipe (cm)
T = Basic Time Lag

Determining permeabili ty using the Falling Head method involves the fol lowing
fo rmula (Lambe and Whitman, 1969):

K = ft d L n H . / H -

Where:

K = permeability (cm/sec)
d = diameter of the standpipe (cm)
t j = t ime at beginning of test (sec)

= t ime at end of test dec)
= Water level at t - t
= water level at t - t.



The range of permeabil i t ies coincide w i t h those permeabi l i t i es determined for
similar unconsolidated deposits as outlined by Freeze and Cherry , 1979 (page 29).
The permeabi l i t ies calculated f r o m grain size data correlates f a i r l y w e l l to each
geologic uni t tested, although the permeability estimates based on grain MZC
analysis were typically lower than the corresponding in-situ test results.



Permeability Calculations

Basic Time Lag Method Falling Head Method

IT D 7rD

11 T

K = mean coeff. perm,
(cm/s)

D = diameter, intake sample
(cm)

T = Basic Time Lag
(sec.)

-Si

K = mean coeff. perm,
(cm/s)

D = diameter, intake sample
(cm)

t = t ime (sec)

H = head f or t = t j

H2 = head for t = t

Well No. S-64 (9-11') Brown silty sand, little clay.

Basic Time Lag

77D
K =

K =

11 T

rf 7.62
11 (1530)

D = 7.62cm K =
T = 1530 sec

"3K = 1.42 x 10 cm/sec

Falling Head

7f D In-4l

7T(7.62) In 2*3.8
~ 11 (2700)

K = 1.35 x 10"3 cm/sec
D = 7.62 c-n
tn = 2700 sec

cm

Well No. S-64 (19-21') Dark brown medium-coarse sand, some fine gravel.

Basic Time Lag Falling Head

K =

K =

' D
11 T

D = 7.62 cm
T = 22320 sec

11 (22320)

-4K = 9.75 x 10" cm/sec

7/0

K = 7 f ( 7 . 6 2 ) In

H

228.6
11 (2400) '" 207.0

K = 8.9 x 10"5 cm/sec
D = 7.62 en
t- = 2400 sec

U-Q
K = 22S.6 CTI
H =207.0 cm



\Vel l 5-6* (9-1T)
GW level f r o n ground surface = 4.0"
Casing st ick up f rom ground level = 4.0'
Depth of borehole below ground level = 11.0'
Casing diameter = 3.0"
HQ = 96.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

96.0

91.0

87.45

85.12

82.20

80.75

78.40

75.80

74.50

72.88

69.50

67.40

64.00

62.75

56.88

54.50

53.00

H/Ho

1.00

0.95

0.91

0.89

0.86

0.84

0.82

0.80

0.78

0.76

0.72

0.70

0.67

0.65

0.59

0.57

0.55

Time (t) H H/HQ

(seconds) (inches)

720 50.55 0.53

780 50.50 0.53

840 49.00 0.51

900 48.00 0.50

1200 42.30 0.44

1500 36.30 0.38

1800 30.50 0.32

2100 26.25 0.27

2400 22.00 0.23

2700 18.00 0.19



I
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Wel l S-64 (19-21')
G\V level f r o n ground surface = 4.0'
Casing stick up f rom ground level = 3.5'
Depth of borehole below ground level = 21.0'
Casing diameter = 3.0"
HQ r 90.0"

Time (t)

(seconds)

0

30

60

90

120

150

180

210

240

270

300

360

420

480

540

600

660

H

(inches)

90.00

89.00

88.25

87.85

87.38

87.25

87.00

86.75

86.63

86.25

86.00

85.87

85.38

85.13

84.88

84.75

84.38

H/HQ

1.00

0.99

0.98

0.98

0.97

0.97

0.97

0.96

0.96

0.96

0.96

0.95

0.95

0.95

0.94

0.94

0.94

Time (t) H H/HQ

(seconds) (inches)

720 84.25 0.94

780 84.13 0.93

840 84.00 0.93

900 83.88 0.93

1200 83.25 0.93

1500 83.00 0.92

1800 82.63 0.92

2100 82.00 0.91

2400 81.50 0.91
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Weil No. S-64 (31.5-33.3') Brown silty sand, li t t le clay and gravel.

Basic "FVne Lag Falling Head

,x 7T D D = 7.62 cm K= TTT T = 1590 sec

y T (7.62) Y
' 11(1590)

K = 1.37 K 10"3 cm/sec K

Well No. S-74 (39-41') Brown sand, little silt.

Basic Time Lag

IT D D = 7.62 cm ^
1 1 T T = 48 sec ^

Y IT (7.62) K
1 1 (48)

K r <4.f>\ \^~2 cm/sec K

Well No. S-74 (54-56') Brown silty sand, trace

Basic Time Lag

„, 7T 0 D = 7.62cm Y
1 * ~ 1 1 T T = 36 sec

K ^(7.62) Y
I t (36)

^ D In Hl

^(7.62) , 163.0
11 (2700) 32.3

0 = 7.62 cm
= 1.30 x 10" crn/sec t2 = 2700 bee

K. = 163.0 cm
H2 = 32.3cm

Falling Head

T D In Hl- 11 (t2-t j) 1P H2

^"(7.62) , 150.3
1 1 (660) 0.30 D = 7.62 cm

- t- = 660 sec.
= 2.0 x 10" cm/sec t - 0

i-T = 150.3 cm
H^ = 0.30 cm

clay.

Falling Head

;7"D l n H li 7t * \ m u1
1 1 \i--i . ) r\n

Z~ (7.62) . 150.8
11 (150) 0.10 0 = 7.62 cm

K = 6.0 \ 10"" cm/sec 1.0 x 10"l cm/sec
t. = 150 sec.
tf - 0
H1 = 150.8cm

= 0.10cm



Well S-64 (31.5-33.5')
G\V level f r o m ground surface = 4.0"
Casing stick up f rom ground level = 1.35'
Depth of borehole below ground level = 33.5'
Casing diameter = 3.0"
HQ = 64.2"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

64.20

63.12

-

62.04

61.20

60.00

58.30

57.72

56.76

55.80

54.96

53.04

51.24

-

'^7.40

45.50

44.52

H/HQ

1. 00

0.98

-

0.97

0.95

0.93

0.92

0.90

0.88

0.87

0.86

0.33

0.30

-

0.74

0.71

0.69

Time (t)

(seconds)

720

780

340

900

1200

1500

1800

2100

2400

2700

3000

H H/HQ

(inches)

43.08 0.67

41.64 0.65

33.24 0.52

28.44 0.44

24.12 0.38

21.24 0.33

18.60 0.29

16.32 0.25

14.40 0.22

12.72 0.20

-
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Wells S-74 (39-4D
GW level f rom ground surface = 1.5'
Casing stick up f rom ground level = 3.43'
Depth of borehole below ground level = 41.0'
Casing diameter = 3.0"
HO = 59.16"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

-

30.96

19.08

11.16

3.36

3.36

2.76

2.64

2.28

2.16

1.80

1.56

0.96

0.36

0.36

0.36

0.12

H/HQ Time (t) H H/HQ

(seconds) (inches)

1.00

0.52

0.32

0.18

0.06

0.06

0.05

0.04

0.04

0.04

0.03

0.03

0.02

0.01

0.01

0.01

0.002
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G\V level f r o m ground surface - 1.5'
Casing stick up f rom ground level = 3.45'
Depth of borehole below ground level = 56.0'
Casing diameter - 3.0"
H = 59.40"

Time (t)

(seconds)

H

(inches)

H/H Time (t)

(seconds)

H

(inches)

H/H.

0

30

60

90

120

150

ISO

59.40

27.96

16.20

8.76

3.24

2.40

0.00

1.00

0.47

0.27

0.15

0.0

0.04

0
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Well No. S-74 (66-68') Running sands, no sample collected.

Basic Time Lag Falling Head

D = 7.62 cm
T = 11220 sec

K ^(7.62)
" 11 (11220)

K = 1.94 x 10"* cm/sec

11 ttj-tj)

T (7.62)
11 (3900)

In Hi

150.8

K = 1.53 x 10"* cm/sec

0 = 7.62 cm
t- = 3900 sec
t j = 0
'-T, = 150.S c-n
H = 114.6 cm

Well No. S-76 (20-22') Brown silty sand, trace clay.

Basic Time Lag Falling Head

' D
11 T

r (7.62)

D = 7.62cm
T = 74400 sec

" 11 (74400)

K = 2.93 x 10~5 cm/sec

K = W D
11 ( t^ t j

^(7'62)

*Bj
In 365.7

'" - 11 (5400) "'142^

K = 2.63 x 10"5 cm/sec VJ-T. =

7.62 cm
5400 sec

°365.7 cm
342.6 crn

Well No. S-76 (60-62') Brown silty sand, trace clay.

Basic Time Lag Falling Head

K = 7TD
11 T

D = 7.62cm
T = 57360 sec

11 (57360)

K = 3.8 x 10"5 cm/sec

7TD
l l T t ^ t j )

*" (7.62)
11 (8400)

In Si

In 365.7
302.4

'< = 4.93 x 10"5 cm/sec
t- =

7.62 cm
S400 sec

°365.7 r-n
302.4 cm



Well S-74 (66-63')
GW level f r o m ground surface - 1.5'
Casing stick up f rom ground level = 3.45'
Depth of borehole below ground level'= 68.Q1

Casing diameter = 3.0"
11 ~~ ...HQ = 59.4"

Time (t)

(seconds)

0

30

60

90

120

150

130

210

240

270

300

360

420

480

540

600

660

.— ,

H

(inches)

59.40

58.80

58.20

57.60

57.48

57.48

57.24

57.12

56.88

56.40

55.80

55.44

55.32

54.84

54.48

5*. 12

53.68

H/Ho

1.00

0.99

0.98

0.97

0.97

0.97

0.96

0.96

0.96

0.95

0.94

0.93

0.93

0.92

0.92

0.91

0.91

—
Time (t)

(seconds)

720

780

840

900

1200

1500

1800

2100

2400

2700

3000

3300

3600

3900

•

H

(inches)

53.52

53.28

52.80

52.56

51.60

50.4

49.56

48.84

48.12

47.40

46.80

46.44

45.72

45.12

— • • •.

H/HQ

0.90

0.90

0.89

O.SS

0.87

0.85

0.83

0.82

0.81

0.80

0.79

0.73

0.77

0.76
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Well 5-76 (20-22')
G\V level f r o p n ground surface = 11.0*
Casing stick up f rom ground level = 1.0'
Depth of borehole below ground level = 22.0'
Casing diameter - 3.0"
HQ = 1*4.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

2*0

270

300

330

360

390

*20

*80

5*0

H

(inches)

1**.00

1*3.75

1*3.75

1*3.00

1*3.00

1*2.90

1*2.90

1*2.70

1*2.60

1*2.50

1*2.*0

1*2.30

1*2.25

1*2.20

1*2.10

1*1.9

1*1.6

H/HQ

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

Time (t)

(seconds)

600

660

720

7SO

8*0

900

960

1020

1080

11*0

1200

1260

1320

1380

1**0

1500

1560

H

(inches)

1*1.60

1*1.50

1*1. *0

1*1.25

1*1.10

1*1.00

1*0.16

139.92

139.80

139.68

139.56

139.32

139.20

139.08

138.96

138.8*

138.72

H/Ho

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.96

0.96
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Well S-76 (60-421)
G\V level frj.m ground surface = 11.0'
Casing stick up from ground level = t.O'
Depth of borehole below ground level _ 62.0
Casing diameter = 3.0"
HQ = 144.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

144

143.40

142.92

142.56

142.32

141.96

141.60

141.24

141.12

140.88

140.40

139.80

139.20

133.72

138.36

137.88

137.40

H/HQ

1.00

1. 00

0.99

0.99

0.99

0.96

0.98

0.91

0.98

0.98

0.98

0.97

0.97

0.96

0.96

0.96

0.95

Time (t)

(seconds)

720

780

S40

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

H

(inches)

136.80

136.32

135.72

135.24

135.00

134.64

134.28

133.92

132.84

132.24

131.88

131.82

131.76

.131.64

131.40

131.04

130.92

H/Ho

0.95

0.95

0.94

0.94

0.94

0.94

0.93

0.93

0.92

0.92

0.92

0.92

0.92

0.91

0.91

0.91

0.91
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Well No. S-76 (126-128') No soil sample collected.

Basic Time Lag Fal l ing Head

,, 77" D D = 7 .62cm K / D , H.
K = -TTT T -- 77760 sec K = 11 (t ,-t .) '" H^

K = 7M7.62) K = ar (-,.OA, ,n
11 (77760) 11 (7200) 323.4

D = 7.62 cm
t. = 7200 sec

K = 2.8 x 10"b cm/sec K = 3.72 x 10° cm/sec tf = 0
K. = 365.7 cm
H2 = 323.4 cm

Well No. S-77 (30-32') Red-brown medium-coarse sand, some fine sand, trace silt.

Basic Time Lag Falling Head

., 7T D D = 7.62cm „ ~ff~ D . H ,
K = ~TTT T = 60000 sec K = 11 (t^) H^

K # (7.62) K _ 7T(7.62) . 213.4
= 11 (60000) ~ 11 (3600) 200.0

D r 7.62 cm

D D = 7.62cm „ » D ln H L

5 5 t ? = 3600
K = 3.6 x 10" cm/sec K = 3.9 x 10 cm/sec l~ = 0

K. = 213.4 cm
H^ = 200.0 i-n

Well No. S-77 (73-75') Brown sand, trace gravel.

Basic Time Lag Fall ing Head

11 T T = 24960 sec " IMt^-t^ H2

K _ TT (7.62) K /7"(7.62) , 213.4
~ 11 (24960) ~ 11 (3600) 172.7

0 = 7.62 cm
t = 3600 sec

K = 8.7 x 10"5 cm/sec K = 1 . 2 7 x 1 0 " ^ cm/sec t - 0
K. = 213.4 CHI
n i = 172.7cm



*'ell S-76 (126-123')
GW level f ro - n ground surface = II.0'
Casing stick up from ground level = 1.0'
Depth of borehole below ground level = 128.0'
Casing diameter = 3.0"
HO = 144.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

144

143,16

142.68

142.2

141.72

141.48

141.24

140.88

140.52

140.40

139.92

139.68

139.20

138.84

138.36

138.00

137.52

H/Ho

1.00

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.96

0.96

0.96

0.96

Time (t)

(seconds)

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

H

(inches)

137.40

137.16

136.80

136.68

136.44

136.20

135.84

135.72

135.48

135.12

135.00

135.00

134.76

134.64

134.40

134.16

134.04

H/H
0

0.95

0.95

0.95

0.95

0.95

0.95

3.94

0.94

0.94

0.94

0.94

0.94

0.94

0.94

0.93

0.93

0.93
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Well S-77 (30-321)
G\V level fro n ground surface = 5.0'
Casing stick up f rom ground level - 2.01

Depth of borehole below ground level = 32.0'
Casing diameter = 3.0"
H = 84.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

34.00

83.5

83.12

33.00

82.37

82.75

82.62

82.50

82.37

82.25

82.12

82.00

82.00

81.37

81.37

81.75

81.62

H/HQ

1.00

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

Time (t)

(seconds)

720

730

840

900

1200

1500

1300

2100

24.00

2700

3000

3300

3600

H

(inches)

81.50

81.50

81.37

81.25

81.12

80.50

80.25

80.00

79.75

79.50

79.25

79.00

73.75

H/HC

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.94

0.94

0.94
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Well S-77 (73-75')
GW level f r o n ground surface = 5.0'
Casing stick up from ground level = 2.0'
Depth of borehole below ground level = 75.0'
Casing diameter = 3.0"
HQ = 84.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

330

360

390

420

450

480

H

(inches)

84.00

83.40

83.00

82.62

82.25

81.62

01.37

81. 00

80.75

80.25

79.75

79.37

79.00

73.75

78.50

73.12

77.50

H/H o

1.00

0.99

0.99

0.98

0.98

0.97

0.97

0.96

0.96

0.96

0.95

0.94

0.94

0.94

0.93

0.93

0.92

Time (t)

(seconds)

510

540

570

500

660

720

780

s^o

900

960

1020

1080

1140

1200

1500

1800

2100

H

(inches)

77.25

77.00

76.62

76.25

75.75

75.12

74.75

74.37

73.87

73.37

73.00

72.62

72.50

72.12

71.30

70.00

69.50

H/Ho

0.92

0.92

0.91

0.91

0.90

0.89

0.89

0.89

O.S8

0.37

0.37

0.86

0.36

0.36

0.35

0.33

0.33
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Well No. S-8* (16-IS') Brown sand, some gravel.

Basic Time Lag

K 7 D D = 7.62 cm K
11 T T = 80160 sec

Y * (7.62) y
N - 11(30160)

c

K = 2.7 x 10° cm/sec K

Well No. S-8* (73-SO1) Brown gravel and sand,

Basic Time Lag

„ V D D = 7.62 cm .,
11 T T = 19630 sec

Y * (7.62) Y
11 (19680)

i.

K = l.l x 10 cm/sec K

Well No. S-85 (15-17') Light gray fine sand.

Basic Time Lag

Y TT D D = 7.62 cm ~
11 T T = *050 sec

v T <7-62)
11 (4050) N

K = 5.37 x 10"* cm/sec K

Falling Head

- ^D l n H l— 1 * --/-.. . \ in TJ i

#"(7.62) ,_ 213.*
' 11(3900) 203.5

= 2.63 x 10" cm/sec

trace silt.

Falling Head

*D l n H l

^^7 .62 ) , 2 1 3 . *
11 (3600) "'177.8

= l . l x 10"* cm/sec

Failing Head

- * D In H 1. . i — \ in rji

V (7.62) , 106.7
- 11(3630) **.0

= 5.30 x 10-* cm/sec

D = 7.62 cm
t? = 3900 sec
t: = o
H1, = 213.* cm
H1

2 = 203.5cm

0 = 7.62 cm
t, = 3600 sec
t = 0
H^ ^ 213.* cm
H^ = 177. S cm

D = 7.62 cm
t2 = 3630 sec
t = 0
^ = 106.7 cm
H- = **.0 cm



Well 5-3!* (16-13')
GW level fro.n ground surface = 5.0'
Casing stick up from ground level = 2.0'
Depth of borehole below ground level = 1S.01

Casing diameter = 3.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

480

540

600

660

H

(inches)

34"

83.94

83.75

83.62

83.50

83.37

83.37

83.25

33.12

83.12

83.12

83.00

83.00

82.37

82.75

82.69

82.62

H/HQ

1.00

1.00

1.00

1.00

0.99

0.99

0.99 '

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

Time (t)

(seconds)

720

730

840

900

1200

1500

1800

2100

2 400

2700

3000

3300

3600

3900

H

(inches)

82.56

82.50

82.50

82.44

82.12

82.00

81.81

81.75

31.50

81.37

30.50

30.62

80.37

80.12

H/HQ

0.98

0.98

0.98

0.98

0.98

0.93

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.95
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Well S-34 (7S-S01)
GW level f ro n ground surface = 5.0'
Casing stick up from ground level = 2.0'
Depth of borehole below ground level = 80.0'
Casing diameter - 3.0"
HQ = 34.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

360

420

4SO

540

600

900

H

(inches)

34.00

34.00

33.87

33.75

83.62

33.37

33.00

82.87

82.31

82.75

82.63

82.13

82.00

81.37

31.75

81.50

81.37

H/HQ

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.93

0.93

0.98

0.97

0.97

0.97

0.97

Time (t) H H/Ho
(seconds) (inches)

1200 79.62 0.95

1500 78.00 0.93

1800 76.87 0.92

2100 75.00 0.39

2400 74.00 0.33

2700 73.00 0.37

3000 72.00 0.36

3300 71.00 0.35

3600 70.00 0.33
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Well S-85 (15-17')
GW level fro n TOC = 3.5'
Casing stick up f rom ground level = 2.5'
Depth of borehole below ground level = 17.0'
Casing diameter = 3.0"
H = 42.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

330

390

450

510

570

630

H

(inches)

42.00

41.88

41.75

41.00

^0.62

40.37

40.25

40.00

39.75

39.25

39.12

39.00

38.50

38.12

37.25

36.50

36.5

H/HQ

1. 00

1.00

0.99

0.98

0.97

0.96

0.96

0.95

0.95

0.93

0.93

0.93

0.92

0.91

0.89

0.87

0.87

Time (t) H H/H c
(seconds) (inches)

930 34.12 0.81

1230 31.62 0.75

1530 29.62 0.71

1330 27.87 0.66

2430 23.62 0.56

3030 20.12 0.48

3630 17.32 0.41
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Well No. 5-83/35-37') Brown band, some gravel.

Basic Time Lag Fall ing Head

t< _ IT D D = 7.62cm K _ V D . H ,
11 T T = 16080 sec " 11 ( t ^ t j ) H*

K V (7-62) K 7~(7.62) .„ 106.7
~ 11 (16080) - 11 (3600)

D = 7.62 cm
L t, = 3600 bee

K = 1.35 x 10"* cm/sec K = 2.11 x 10'* cm/sec t^ = 0
rf, = 106.7cm
HI = 75.2cm

Well No. 5-86 (50-52') Brown sand, trace gravel and silt.

Basic Time Lag Falling Head

n D D = 7.62cm „ ~ff D . H ,
FT T = 21000 sec 1Sl r 11 (t^t^ H^

K ^_iH2±i. K ^(7.62) , 137.2
~ 11 (21000) N = 11(3600)

D = 7.62 cm
t, = 3600 bee

K = 1.04 x 10 cm/sec K = 1.50 x 10"* cm/sec tj = 0
rf, = 137.2 c-n
H; = 107.0 cm



\Vell S-35 (35-37')
G\V level f ro .n TOC = 3.5'
Casing stick up from ground level = 2.68'
Depth of borehole below ground level = 37.0'
Casing diameter = 3.0"
HQ = 42.0"

Time (t)

(seconds)

0

30

60

90

120

130

ISO

210

240

270

300

360

420

480

540

600

900

H

(inches)

42.00

41.75

40.87

40.25

39.87

39.62

39.32

39.25

39.12

39.00

38.87

38.50

38.12

38.00

37.62

37.25

36.00

H/HQ

1.00

0.99

0.97

0.96

0.95

0.94

0.94

0.93

0.93

0.93

0.93

0.92

0.91

0.90

0.90

0.89

0.85

Time (t) H H/HC

(seconds) (inches)

1200 34.75 0.83

1500 33.75 0.80

1800 32.87 0.78

2400 31.62 0.75

3000 30.50 0.73

3600 29.62 0.71
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Well S-S6 (50-52')
G\V level f ro .n ground surface = 2.0'
Casing stick up f rom ground level = 2.5'
Depth of borehole below ground level = 52.0'
Casing diameter = 3.0"
HQ = 54.0"

Time (t)

(seconds)

0

30

60

90

120

150

ISO

210

240

270

300

*360

420

480

540

600

660

H

(inches)

54

53.50

53.00

52.87

52.62

52.12

52.00

51.62

51.25

51.12

50.87

50.5

50.12

49.75

49.50

48.87

48.75

H/HQ

1.00

0.99

0.98

0.98

0.97

0.97

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.91

0.90

Time (t)

(seconds)

720

780

840

900

1200

1500

1800

2100

2400

2700

3000

3300

3600

H

(inches)

48.50

48.00

47.75

47.50

46.50

45.50

45.25

44.75

43.50

42.87

42.75

42.12

42.12

H/Ho

0.90

0.89

0.88

O.SS

0.86

0.84

0.84

O.S3

0.81

0.79

0.79

0.78

0.78
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PERMEABILITY FROM GRAIN SIZE ANALYSIS*

Particle**

Borehole

S-63

S-64M

S-64M

S-66D

S-67

S-67

S-70

S-70D

S-70D

S-71

S-71

S-71

* Lambe

Depth SizeD.n Permeability
(feet) (cm)iu (cm/sec)

13 1.5xlO"3 2.25x10"*

9 9.0xlO"5 S.lxlO"7

32 S.OxlO"5 6.4xlO~7

10 7.0xlO~5 4.9xlO~7

15 8.5xlO~5 7.22xlO"7

40 7.5x10"* 5.62xlO"5

15 6.0x10"* 3.6xlO"5

35 5.0xlO"5 2.5xlO"7

55 1.5xlO"3 2.25x10'*

0 7.0x10"* 4.9xlO"5

2 8.0x10"* 6.4xlO"5

4 8.5x10"* 7.22X10"5

<!c Whitman, Soil Mechanics p. 290

Sample
description

Brown sand,
little gravel, trace

silt

Brown sand,
little gravel, trace

silt

Brown silty sand,
little clay and

gravel

Brown silty sand,
little clay

Brown silty sand,
little clay and

gravel

Brown and gray
sand, little silt,

trace gravel

Brown and gray
silty sand, some

gravel, trace clay

Gray silty sand,
some gravel, little

clay

Brown sand, little
gravel, trace silt

and clay

Black gravel, some
sand, little silt

Gray gravel and
sand, little silt

Gray sand, some
gravel, little silt

Remarks

Low

Very Low

Very Low

Very Low

Very Low

Low

Low

Very Low

Low

Low

Low

Low

** D
10

= the particle size where only 10 percent of sample is finer



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE TWO

Particle**

Borehole

S-71

S-71

S-71

S-71

S-71

S-72D

S-72D

S-72D

S-74M

S-74M

S-75D

S-75D

S-75D

Depth
(feet)

6

8

10

12

14

35

55

80

39

34

10

40

65

SizeD.g
(cm)10

3.0x10'*

2.3x10"*

6.0x10"*

6.0x10"*

2.3xlO"3

1.5x10'*

1.3x10"*

1.5xlO"3

7.0x10"*

1.5x10"*

2.0xlO"3

6.0x10"*

/i
2.0x10

Permeability
(cm/sec)

9.0xlO"6

5.29xlO"6

3.6xlO"5

3.6xlO"5

5.29x10"*

2.25xlO"6

1.69xlO"6

2.25x10"*

4.9xlO"5

2.25xlO"6

4.0x10"*

3.6xlO"5

e.
4.0x10""

Sample
description

Gray silty sand,
some gravel, trace clay

Gray sand, some
gravel and silt

Brown gravel, some
sand, little silt

Gray silty sand,
some gravel, little

silt

Brown gravel and
sand, trace silt

Gray and brown
mottled sandy silt

trace clay

Gray and brown
mottled sandy silt,

trace clay

Gray sand, trace
silt

Brown sand,
little silt

Brown silty sand,
trace clay

Brown sand, little
gravel, trace silt

Gray silty sand,
trace clay

Gray and brown

Remarks

Very Low

Very Low

Low

Low

Low

Very Low

Very Low

Low

Low

Very Low

Low

Low

Very Low
mottled sandy silt,

trace clay

* Lambe <5c Whitman, Soil Mechanics p. 290

** D m = tne particle size where only 10 percent of sample is finer.



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE THREE

Borehole

S-76

S-76M

S-77

S-77D

S-77D

S-78

S-78

S-79

S-79

S-80

S-80

Depth
(feet)

21

60

20

70

120

17

63

14

69

8

-

Particle**
SizeD.g

(cm)1U

1.8x10'*

4.5x10"*

1.5xlO"3

2.2xlO"3

*
3.2x10

8.0x10"*

3.5xlO"5

1.7xlO"3

6.5x10"*

1.5x10"*

7.0x10"*

Permeability
(cm/sec)

3.24xlO"6

2.02xlO"5

2.25x10"*

4.84x10"*

.7
1.02x10 '

6.4xlO"5

1.22xlO"7

2.89x10"*

4.22X10"5

2.25xlO"6

4.9xlO"5

Sample
description

Brown silty sand,
trace clay

Brown silty sand,
trace clay

Brown sand
trace gravel

Brown sand,
trace gravel

Brown and gray
mottled sandy silt,

some clay, little sand

Brown sand
trace gravel

Brown and gray
silty sand, little

clay

Brown sand,
trace silt

Brown sand, little
gravel and silt

Gray silty sand,
trace clay

Brown sand, some

Remarks

Very Low

Low

Low

Low

Very Low

Low

Very Low

Low

Low

Very Low

Low

S-82

S-82

10

20

5.0x10"

7.5x10"

2.5x10-5

5.62x10-5

gravel, little
silt, trace clay

Brown and gray
silty sand, some

gravel, trace clay

Brown sand, little
silt, trace gravel

* Lambe & Whitman, Soil Mechanics p. 290

** n = tne particle size where only 10 percent of sample is finer.
U10

Low

Low



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE FOUR

Particle**
Depth

Borehole (feet)

S-82 35

S-S3 40

S-83 60

S-83 80

S-S4 10

S-S4 40

S-S4 65

S-85 34

S-85 59

S-S6D 25

S-S6D 50

SizeD
(cm)10

40xlO ' 5

1.7xlO"3

2.5xlO"3

3.0x10"^

2.5xlO~3

1.5xlO"3

l.OxlO"3

2.8xlO"3

2.2x10"^

2.0xlO"3

2.3xlO"3

Permeability
(cm/sec)

1.6xlO"7

2.89xlO'4

6.25x10"^

9.0xlO"6

6.25x10"^

2.25x10"^

1.0x10"*

7.84x10"^

4.84X10'6

_/i

^f.Qx 10

5.29x10"^

Sample
description

Brown silty sand,
some gravel, little

clay

Brown sand, some
gravel, trace silt

Brown sand,
trace gravel

Brown silty sand,
little gravel,

trace clay

Brown sand, some
gravel

Brown sand, some
gravel, trace silt

Brown gravel and
sand, trace silt

Brown sand, some
gravel

Brown and gray
silty sand, some

gravel, trace clay

Brown gravel and
sand

Brown sand, trace

Remarks

Very Low

Low

Low

Very Low

Low

Low

Low

Low

Very Low

Low

Low
gravel and silt

* Lambe <Jc \Vhitman, Soil Mechanics p. 290

** nU 10
size where only 10 percent of sample is finer.
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CLIENT NUS

PROJECT WELLS G AND H SITE

LOCATION , MA

PROJ MO. 850401

DATE 8/29/85

BORING NO S-63 DEPTH OF SAMPLE 1 3 FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown SAND, l i t t le gravel, trace s i l t [ SP|

ASTM TEST PROCEDURE ASTM D-422 TESTED BY . PATEL

100

M
c
o
•
°- 40

20

GRAIN SIZE ANALYSIS

4 10 20 40 60 MO 200
1—"—'—' 11 lull

o p ". •*2 - 5 « $
e b 6

Grain diamcttr. mm

• > « —

•RAVEL 22.3 % SAND 74.1 * SILT *** % 3.6*

REMARKS *** Hydrometer Ana ys i s not performed



CLIENT

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION HOBUEN, DATE 3/29/85

BORING NO S-64M DEPTH OF SAMPLE FT. MOISTURE 16.1

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, little Clay ,

trace gravel SMI

ASTM TEST PROCEDURE
ASTM D-422

GRAIN SIZE ANALYSIS

P
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 li
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er
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8
 

8

4 K) 20
i

•
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«- r
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6RAVEL 0-8 V.
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1
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l» " O
*. *••

6

TESTED BY S. PATEL

.
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40 60 MO 200 «
1 * '
1
j
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1
1
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^
r
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i
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1
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1
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* *< Is
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8 o K e
» . P e
0 0

Grain diameter, mm

SAND 73 -4 «jt SILT 20.0 ,

S h*
•̂ hs i

A » » r
8 1!
d

, r,.v 5.8^

REMARKS J



CLIENT NUS

PROJECT WELLS G AND H S I T E PROJ NO. 850401

LOCATION *OBURN, MA DATE 3 /29/85

BORING NO S-64M DEPTH OF SAMPLE 32 FT. MOISTURE 1 3 •4

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, little clay and gravel 1SM1

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY S' PATEL

GRAIN SIZE ANALYSIS
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1 M
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* -0

20

0

4 10 20 40 60 MO 200
i . 1 -
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^

• M •" O p — <O «•K- 2 5 « S °-V • T °. o
e o o

• Grain diam«t«r. mm

8RAVEL 16 '8% SAND 5 7 -6% SILT 17 '4 %

'•( k ».
— 1 )

A «* Z8 !!

r, A» 8 ' 2«A

REMARKS



CLIENT NllS

PROJECT WELLS G AND H S TE PROJ NO. 850401

LOCATION DATE 8/29/85

BORING NO S-66D DEPTH OF SAMPLE FT. MOISTURE 7.5

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, little clay

and grave ISM1

ASTM TEST PROCEDURE ASTM D-422 TESTED §Y S'

%

GRAIN SIZE ANALYSIS

4 10 20 40 60 MO 200
too

•0

c
u

40

20
S

o o
aP
o

Grain diam«(«r. mm
I

REMARKS

GRAVEL 1 2*6 % SAND , 57'8 •£ SILT 21 '2 % n AV 8.4 ̂



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN» MA DATE 8/29/85

BORING NO S-67 DEPTH OF SAMPLE 15 FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, l ittle c lay and gravel ( S M I

ASTM TEST PROCEDURE
ASTM D-422
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GRAIN SIZE ANALYSIS

4 10 20 40 60 MO 200
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Grain diameter, mm

•RAVEL 22.4 % SAND 53.6 % SILT 17 '1 % 6.9 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE

LOCATION , MA

PROJ NO. 850401

DATE 8/29/85

B O R I N G NO S-63 DEPTH OF SAMPLE 1 3 FT. MOISTURE 7.5 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, l i t t l e gravel, trace s i l t (SP1

ASTM TEST PROCEDURE AS™ D"422 TESTED BY S - PATEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 HO 200
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w
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« < n •• o Q ". <f> —
«- IN, ».. W o »» O

v • r 9 b
0 0 0

• Grain diameter, mm

CRAVEL 22.3 % SAND 74.1 %

§ i i
S d °

SILT *** % nav 3.6%

REMARKS *** Hydrometer A n a l y s i s not performed



CLICMT

PROJECT WELLS G AND H SITE

LOCATION WOBURN, MA

PROJ NO. 830401

DATE 3/29/85

BORING NO S-64M DEPTH OF SAMPLE 9 FT. MOISTURE 16.1

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, l ittle c lay,

trace gravel SM)

ASTM TEST PROCEDURE

100

ao
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o
w

°- 40

20

0

ASTM D-422

GRAIN SIZE ANALYSIS

4 10 20 40 60 MO 200
i i i

*
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) • 1- • •< Ik
V,

TESTED BY S' PATEL
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t
k

^ L.
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1 ' i
n in *• o p •• wi ~ *> N TT

v «• 5 ° o 5 g § 8
d o d . d **

O
Gram di*m«ttr. mm

ORAVEL °-8 •/. SAND , 73.4_»/« SILT 20.0 % Cl AV 5 '8%

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE

——-V LOCATION WOBURN, MA

PROJ NO. 850401

DATE 8/29/85

BORING NO S-64M DEPTH OF SAMPLE 32 FT. MOISTURE 1 3 • 4 %

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, little c lay and gravel (SMI

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S. PATEL

c
u
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•0

60

-0

20

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

o o

q
6

Grain diameter, mm

6RAVEL 16'8 % SAND 5 7 -6% SILT 1 7 ' 4 % r, *v 8 '2«/«

REMARKS



CLIENT NUS

PROJECT WELLS G AND H S TE PROJ NO. 850401

LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-66D DEPTH OF SAMPLE 10 FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, little c lay

and grave (SMI

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S> PATEL

100

80

c
u

40

20

GRAIN SIZE ANALYSIS

10 20 40 60 140 200

^

^ o

6 6 6

Grain dtam«t«r. mm

§
N s
8 8

ORAVEL 12'6 % SAND 57'8 % SILT 21 -2 % rj AV . 8'4 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 85°401

LOCATION , MA DATE 8/29/85

BORING NO S-67 DEPTH OF SAMPLE FT. MOISTURE 9.1

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, l i t t le c l ay and gravel ( S M I

ASTM TEST PROCEDURE ASTM D-422 TESTED BV S' PATEL

8

ne 8

P
ar

ce
n

6
8

GRAIN SIZE ANALYSIS

4 \0 20 40 60 MO 200

M.

o p r «
2 5 « 5
6 0 6

• Grain diameter, mm

* > « < * —
§ o g 8

°

•RAVEL 22.4 % SAND 5 3 -6 % SILT 1 7 . 1 % r, AV 6'9 «/-

REMARKS



CLIENT NUS

PROJECT WELLS G AND H S TE

LOCATION WOBURN, MA

PROJ NO. 850401

DATE 8/29/85

BORING NO S-67 DEPTH OF SAMPLE 40
FT. MOISTURE 18 '3 %

VISUAL DESCRIPTION OF SAMPLE Brown and gray SAND, little s i l t , trace

grave! SP-SMI

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S' PATEL

GRAIN SIZE ANALYSIS

100

60

w
O 60
C

8

*• 40

20

0

4 10 20

*

f I • •

r

S

40 60 140
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1

I s ,
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> 1. H
••• -H .• •I •r

1
O » « « - O O ". <o • • «•- i» ».. N o i ^ o <

"* b b b '

Griin ditmeter, mm

GRAVEL °'1 % SAND 89'9% SILT 8* 9%

3 t

\ 6 I

n AV 1 ' ' %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION HOBURN, MA DATE 8/29/35

BORING NO 70 DEPTH OF SAMPLE_15____ FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown and gray S LTY SAND, some gravel,

trace clay SMI

ASTM TEST PROCEDURE
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c
o
w
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20

0

ASTM D-422

GRAIN SIZE ANALYSIS

TESTED BY S ' PATEL

4 10 20 40 60 140 200
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•» • T P 6 O P S
o o o . o °

o
Grain diameter, mm

GRAVEL 29.6 •/. SAND 5 7 - 4 % SILT 9-3 0^ 3.7oA

REMARKS



CLIENT

PROJECT WELLS G AND H S TE PROJ NO. 850401

LOCATION WOBURN' MA DATE 8/29/85

BORING NO 70"° DEPTH OF SAMPLE 35 FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Gray S ILTY SAND, some gravel, little c lay ISM!

ASTM TEST PROCEDURE
ASTM D-422

.r

REMARKS

GRAIN SIZE ANALYSIS

K> 20 40 60 140 200
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20
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1
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Grain diam«l«r, mm

SAND 44'° %

-. 1J
!k •̂ j.̂*<

tO <M -

8 I!

SILT l9'5 % r. AV 9'9 %



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. _850401

LOCATION WOBURN, MA DATE 8/29/85

BORING NO 7°-D DEPTH OF SAMPLE ^ FT. MOISTURE 10-9 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, little gravel, trace s i l t and

c lay ISP!

ASTM TEST PROCEDURE
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0

ASTM D-422

GRAIN SIZE ANALYSIS
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TESTED BY S' P^TEL
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V • * ° 6 c
6 0 0

Grain <Ji«m«t«r. mm

GRAVEL 19'9 % SAND 73.7 % SILT 5 -3 ^

I ?!•; o °

/*! AV 1 • 1 O^C.

REMARKS



CLIENT NUS

PROJECT _WELLS G AND H SITE

LOCATION

PROJ NO. 850401

, MA DATE 8/29/85

BORING NO Uni f i rst DEPTH OF SAMPLE ° FT. MOISTURE 7 t 6 %

VISUAL DESCRIPTION OF SAMPLE Black GRAVEL, some sand, l i t t le s i l t [GM1

ASTM TEST PROCEDURE ASTM D-422 TESTED BY

GRAIN SIZE ANALYSIS

4 10 20 40 60 MO 200

1UU

60

c
u

°- 40

20

0
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1
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Grain diameter, mm

6RAVEL 66.3% SAND 21.8 o/.

• • f L

« w -
o g 8
d b 6

SILT 10.8 % 1.1 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE

UnOl I DM U AI A /* A v irtki "voU'M1*9 PIn
UUUAiH/rl *

PROJ NO. 850401

DATE 8/29/85

BORING NO Unifirst DEPTH Of SAMPLE 2 FT. MOISTURE K6 %

VISUAL DESCRIPTION OF SAMPLE Gray GRAVEL AND SAND, little s i l t [GP-GM1

ASTM TEST PROCEDURE AS™ D"422 TESTED BY S> PATEL

GRAIN SIZE ANALYSIS

4 O 20 40 60 140 200

100

ao

I

C

S

* 40

20

'?.. 8 5 S•> » ** p
b o d

Grain dianwtor. mm

S
*> <* a
g f

6RAVEL 46<1 % SAND 4 4-1 % SILT 8'8 % i -o*

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION , MA DATE 8/29/85

BORING NO Uni first DEPTH OF SAMPLE 4 FT. MOISTURE 0.7

VISUAL DESCRIPTION OF SAMPLE Gray SAND, some gravel, little silt ISP-SMI

ASTM TEST PROCEDURE AS™ D"422

100

60

w

C

0

£ 40

20

0

GRAIN SIZE ANALYSIS

4 10 20
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"

-
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V
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1

s s
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i i

J
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1
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I
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1
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s
', I

1 k •.
»—

TESTED BY S> PATEL

'

_4

I I I
e» <n «- o p ". <n ~ n M ;:

5 2 - 5 ° P S 8 § I
0 0 0 X 0 °

• Grain diameter, mm

•RAVEL 42 '2% SAND 49-8«/. SILT ., 7'° % fl AV , , . 1 ' */-

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN,_MA DATE 8/29/85

BORING NO Uni f i rst DEPTH Of SAMPLE 6 FT. MOISTURE 3'3 %

VISUAL DESCRIPTION OF SAMPLE Gray SILTY SAND, some gravel, trace c l a y ISM I

ASTM TEST PROCEDURE

100

60

J CO

u

*• 40

20

0

ASTM D-422

GRAIN SIZE ANALYSIS

4 K> 20 40 60 140
i i i i

*
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\
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t"

I

>
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TESTED BY S* PATEL
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•— <
.
• 4 k
1•̂ ^>i 1

« tO «- O O ". "> — « f« -:• ? - 5 ° 55 2 § 8 1
0 0 0 " 0 °o

Grain diameter, mm

CRAVEL 38 . 5 % SAND 44. 0% SILT 12"* % P. AV 5 t 1 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN, MA DATE 8/29/85

BORIN6 NO Uni f i rst DEPTH OF SAMPLE 8 FT. MOISTURE 2 '5 %

VISUAL DESCRIPTION OF SAMPLE Gray SAND, some gravel and si l t (SMI

ASTM TEST PROCEDURE
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c
u
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°- 40
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ASTM D-422

GRAIN SIZE ANALYSIS

4 K) 20
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i
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8RAVEL 37.9 ./.
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TESTED BY S* PATEL

^
.• •< X H ». — is

• I 1
p ". <n — « «<• zy ° s S § s s
6 6 ° °. 6 «

o
Grain diameter, mm

SAND 41 '8 % SILT 14-9 % n AV 5 '4 %

REMARKS



CLIENT NUS

PROJECT _WELLS G AND H SITE

LOCATION

PROJ MO. 850401

, MA DATE 8/29/85

BORING NO Uni f i rs t DEPTH OF SAMPLE 1 ° FT. MOISTURE 0.8

VISUAL DESCRIPTION OF SAMPLE Brown GRAVEL, some sand, l i t t le s i l t IGM1

ASTM TEST PROCEDURE
ASTM D-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

100

80

c
u

40

20

K
.
• T 9
0 O O

Grain di«m«t«r. mm

REMARKS

6RAVEL 50.3 % SAND 35<8 % SILT 12.6 % ' • 3 %



CLIENT NUS

PROJECT WELLS G AND H SITE

LOCATION

PROJ NO. 850401

, MA DATE 8/29/35

BORING NO Unifirst DEPTH OF SAMPLE 12 FT. MOISTURE 0.8

VISUAL DESCRIPTION OF SAMPLE Gray SILTY SAND, some gravel, l i t t le s i l t ISM)

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS
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Grain diamtter, mm

6RAVEL 51 .0 % SAND 53-6 %

t
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SILT 14'2 %
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L
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<
H
9 «

1-2%

REMARKS



CLIENT

PROJECT WELLS G AND H SITE PROJ NO. 830401

LOCATION WOBURN, MA DATE 8/29/85

BORIN6 NO Uni first DEPTH OF SAMPLE ! 4 FT. MOISTURE 5 > 1

VISUAL DESCRIPTION OF SAMPLE Brown GRAVEL and SAND, trace silt 1GP1

ASTM TEST PROCEDURE

100
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I

*• 40

20

A

"

-

4

1

ASTM D-422

GRAIN SIZE ANALYSIS

TESTED BY S> PATEL

'.
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b b b

• Grain di*m«t«r. mm

»
2 8 8 8
° 9 b « »

QRAVEL 55.7 %

REMARK Hydrometer

SAND 44-' % 3ILT ** % r,.v 0 -2 %

A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 890401

=^ LOCATION WOBURN, MA OATE 8/29/85

BORING NO S-72R DEPTH OF SAMPLE 35 FT. MOISTURE . 19'9 %

VISUAL DESCRIPTION OF SAMPLE Gray and brown mottled SANDY SILT, trace
clay IML1

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS

P
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.o o e

Grain diameter, mm

6RAVEL 0.0 y. SAND 4 4 -6 *L SILT 5 1«° % n AV 4 < 4 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ MO. 850401

LOCAT.ON DATE 8/29/85

BORING NO S-729 DEPTH OF SAMPLE 55 FT. MOISTURE 19 '7 %

VISUAL DESCRIPTION OF SAMPLE Gray and brown mottled SANDY SILT, trace

c lay IML1

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S. PATEL

100

GRAIN SIZE ANALYSIS

4 tO 20 40 60 140 200

o o
Grain diameter, mm

GRAVEL 0.2 «A SAND 42.7 % SILT 52-6 %
4 - 5 - A

REMARKS



r
CLIENT NUS

PROJECT WELLS G AND H S TE PROJ NO. 850401

=^ LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-72R DEPTH OF SAMPLE 80 FT. MOISTURE 14.9

VISUAL DESCRIPTION OF SAMPLE Gray SAND, trace si It 1SP1

ASTM TEST PROCEDURE AS™ D~422

>A
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c
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°- 40
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0

GRAIN SIZE ANALYSIS

TESTED SY S < PATEL

-.

4 10 20 40 60 140 200
1 1 A i 1

*
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\
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*• •*• *.. w o r» o rt o C
V • T e o § 8 do o o X o °

• Grain diameter, mm

8RAVEL 0.0 % SAND 94.0 o/. SILT 5-° % r,.v 1 -0^

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION "OBURN, MA OATE 8/29/85

BORING NO S-74M DEPTH OF SAMPLE 39
FT. MOISTURE I9/6

VISUAL DESCRIPTION OF SAMPLE Brown SAND, little s i l t ISP1

ASTM TEST PROCEDURE

too
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GRAIN SIZE ANALYSIS
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e
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> I?
5

Ct AY , . ' ' ° %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION W06URN, MA OATE 8/29/85

BORING NO S-74M DEPTH OF SAMPLE 34 FT. MOISTURE 17 '8 %

VISUAL DESCRIPTION OF SAMPLE Brown S ILTY SAND, trace c lay (SMI

ASTM TEST PROCEDURE

100

60

w
• GOc

c
ow

°- 40

20

0

ASTM D-422

4

*

—

K

—4
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TESTED BY S> PATEL
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N • •<
*1 1

a m ^ o p <~ *» .- M
v « » ° o b 5

0 0 0 C

• Grain diameter, mm

«RAVEL 0-0 % SAND 53-3 % SILT 42-5 %

k. •
— 1H

j !i

Cl *V ,. 4'2 %

REMARKS



CLIENT

PROJECT WELLS G AND H S TE PROJ NO. 850401

LOCATION W06URN, MA DATE 8/29/85

BORING NO S-75D DEPTH OF SAMPLE 10 FT. MOISTURE 6 '7

VISUAL DESCRIPTION OF SAMPLE Brown SAND, li t t l e gravel, trace s i l t ISPI

%

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S' PATEL
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20

GRAIN SIZE ANALYSIS
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4
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>
\
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'
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1
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h
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6RAVEL, 13.9y,

; 's. 8
S 0

• Grain

SAND 81 •

5 ? I
o

diamtttr. mm

2% SILT ""

tf> M ~

8 If

% CLAY
4.9. A

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H S ITE PROJ NO. 850401

LOCATION W06URN, MA DATE 3/29/85

BORIN6 NO S-75D DEPTH OF SAMPLE 40 FT. MOISTURE 2Q'9 %

VISUAL DESCRIPTION OF SAMPLE Gray SILTY SAND, trace c lay tSMl

ASTM TEST PROCEDURE
ASTM D-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS

4 » 20 40 60 140 200

100

c
o

60

40

20

• o p •• «» K b »•»
• T °.
d o 6

• Grain diameter, mm

o
o

ORAVEL O-4 % SAND 8 4 -7% SILT 13'9 % r.i AV 1 ' °%

REMARKS



CLIENT NUS

PROJECT WELLS G AND H S ITE

LOCATION

PROJ NO. 850401

, MA DATE 8/29/85

BORING NO S-75D DEPTH OF SAMPLE 65 FT. MOISTURE 19.2

VISUAL DESCRIPTION OF SAMPLE Gray and brown mottled SANDY SILT,

trace c ay (ML

ASTM TEST PROCEDURE AS™ D~422
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c
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•
*• 40
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TESTED BY S' PATEL
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S .• ^
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* •— < i— f
• *» ^ O p ~ «» ^ ft ft ^

5 s- 5 ° s 5 8 8 ?
6 6 b X 6 °

O
Grain diameter, mm

«RAVEL 0.0 •/. SAND 16'2e/, SILT . 77'2 o^ *•* %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO.

LOCATION , MA DATE 3/29/85

80RIN6 NO S-76 DEPTH OF SAMPLE 21 FT. MOISTURE 1 9-8 %

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, trace clay 1SM1

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY St PATEL

GRAIN SIZE ANALYSIS

MO

4 10 20 40 60 140 200

"

40

20

•0

•*;

. .
0 0 0

Grain diameter, mm

6RAVEL 0-0% SAND 6 1 - 2 % SILT 3 5 ' 5% 3 ' 3 %

REMARKS



GHENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

i=~y LOCATION WOBUW,MA_ DATE 3/29/35

BORING NO S-76M DEPTH OF SAMPLE 60 FT. MOISTURE 2 1 ' 3 %

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, trace c lay tSMI

ASTM TEST PROCEDURE AS™ D"422 TESTED BY S. PATEL

100

M

c:
o

40

20

GRAIN SIZE ANALYSIS

4 O 20 4O 60 HO 200

• o»..•>
6

Grain di«m«t«r. mm

" TT

8 8

8RAVEL. 0.0% SAND 81 .4% SILT 17-4 % r .AV 1 - 2o / .

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-77 DEPTH OF SAMPLE 20 FT. MOISTURE 1 9 > 0 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace gravel tSP l

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY
S. PATEL

too

c
o

40

20

GRAIN SIZE ANALYSIS

10 20 40 60 MO 200

Mm*

• o
»..•
b

o
b

Grain di»m«t«r, mm

o
o
O

GRAVEL 0.3 •/. SAND 96.5 %, SILT . ** % r.\ ay 3.2 %

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H SITE

V LOCATION WBURN. MA

PROJ NO. 850401

DATE 8/29/85

BORIN6 NO S-77D DEPTH OF SAMPLE 70 FT. MOISTURE M'3 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace gravel ISP1

ASTM TEST PROCEDURE
ASTM 0-422

TESTED BY
S. PATEL

100

•0

c
u

20

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

X

•• O

o o 2
Grain diam«t«r. mm

8

6RAVEL °'1 % SAND <55*9 % SILT ** % r, .v 4'° -A

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN, MA DATE 8/29/85

BORING NO $-78 DEPTH OF SAMPLE 17 FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace gravel 1SP1

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS

4 O 20 40 60 140 200

100

60

c
o

20

o
6 2 8 1 §

Grain diameter, mm

SRAVEL 0 - 5 % SAND 90.6% SILT ** % ri AY 8 ' 9 %

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H S ITE

LOCATION

PROJ NO. 850401

DATE 8/29/85

BORING NO S-77Q DEPTH OF SAMPLE J20 FT. MOISTURE 1 7 ' 3 %

VISUAL DESCRIPTION OF SAMPLE Brown and gray mottled SANDY SILT,

some clay, itt e sand tMLl

ASTM TEST PROCEDURE AS™ D~422
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c
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TESTED BY S > PATEL
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Grain di«m«t«r( mm

6RAVEL . 0.0 % SAND 8'° •/. SILT 78*° % r,.v 1 4 -°oA

REMARKS



CLIENT

PROJE CT WELLS G AND H SITE PROJ NO. 850401

LOCATION , MA DATE 8/29/85

BORIN6 NO S-78 DEPTH OF SAMPLE 63 FT. MOISTURE 20-4 %
VISUAL DESCRIPTION OF SAMPLE Brown and gray SILTY SAND, little clay 1SM1

ASTM TEST PROCEDURE

100
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°- 40

20

0

ASTM 0-422

GRAIN SIZE ANALYSIS

TESTED BY S< PATEL

•.

4 K> 20 40 «0 MO 200
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o
Grain diam«t«r. mm

•RAVEL 0.0V. SAND 59. 5 ̂ SILT 28. 4 % c, ^v , 12-1 %

REMARKS



CLIENT

PROJECT WELLS G AND H S I TE PROJ NO. 850401

=£> LOCATION W°BURN, MA DATE 8/29/85

BORING NO S-79 DEPTH OF SAMPLE ] 4 FT. MOISTURE 20 '1 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace si l t ISP I

ASTM TEST PROCEDURE
ASTM D-422

TESTED BY
S. PATEL

GRAIN SIZE ANALYSIS

c
u

100
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4 10 20 40 60 140 200

o» <rt • o p ". <n
* ft o K
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6 6 6

Grain diam«l«r. mm

S
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2.0

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN, M* DATE 8/29/85

BORING NO S-79 DEPTH OF SAMPLE 69 FT. MOISTURE 1 5 '7 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, l itt le gravel and s i l t ISP-SMI

ASTM TEST PROCEDURE
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Grain diameter, mm

CRAVEL 16.4 •/„ SAND 7 1 < 8% SILT , 10'6 o^ r. AV 1 • 2 %

REMARKS



CLIENT NUS

PROJECT _WELLS G AND H SITE

LOCATION

PROJ MO. 850401

, MA DATE 8/29/85

BORING NO S-80 DEPTH OF SAMPLE 8 FT. MOISTURE 24'8 %

VISUAL DESCRIPTION OF SAMPLE Gray SILTY SAND, trace clay (SMI

ASTM TEST PROCEDURE
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6 6 6 ~ b °
Q

• Grain diam«t«r, mm

GRAVEL 0.0 % SAND 59.3 % SILT 36.7 % r, *v 4.0 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION "OB"*", "* DATE 8/29/85

BORIN6 NO S-80 DEPTH OF SAMPLE FT. MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown SAND, some gravel, little silt,

trace c ay SP-SM1

ASTM TEST PROCEDURE
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'f*-<L ^ CLIENT NUS

**jf PROJECT

*£^ LOCATION

WELLS G AND H S TE

W06URN, MA

BORING NO S-82 DEPTH OF SAMPLE 10

PROJ NO. 850401

OATE 8/29/85

FT. MOISTURE 1 2 . 3 %

VISUAL DESCRIPTION OF SAMPLE Brown and gray S LTY SAND, some gravel,

trace clay SMI

ASTU TEST PROCEDURE AS™ D~422

GRAIN SIZE ANALYSIS

TESTED BY S> PATEL

•.

4 10 20 40 60 140 200

• to
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e
£ 40
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6RAVEL 22.3 %

REMARKS
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SAND 61 .9 % SILT 14 '7 % ei AV 1 • 1 %
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CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

==^ LOCATION W08URN, MA DATE 8/29/85

BORIN6 NO S~82 DEPTH OF SAMPLE 20 FT. MOISTURE 18'9 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, l i tt le si l t , trace gravel ISP-SMI

ASTM TEST PROCEDURE
ASTM D-422

TESTED BY
S. PATEL

GRAIN SIZE ANALYSIS

10 20 40 60 MO 200

-Mr

o 6

Grain diameter, mm

9RAVEL „ 1 • 3 % SAND 88.30/- SILT 9*4 % 1 ' °%

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

V LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-82 DEPTH OF SAMPLE 35 FT. MOISTURE 8.9

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, some gravel, little c lay (SMI

ASTU TEST PROCEDURE AS™ °"422 TESTED BY S' PATEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

1UU

to

=
s
o

•&. 4fl

20

0

"

-

k.

Ss
>

I
J^

s

' s

T
i
1

^
"
,

« M

"

iI •>

1

1
1

^ N I,

^ ^H .« 1h *
T

>S

• m ^ o p ~ t f > •> n e* ;;
- 5 5 5 o o S 8 8 8

o b o r o °

6RAVEL 18 '5%

Grain di*m«t«

SAND 52 '8%

r, mm

SILT 17.7 %

j

r,.v 1'-0^

REMARKS



CLIENT

PROJECT _WELLS G AND H SITE

LOCATION

PROJ NO. 850401

, MA DATE 8/29/85

BORING NO S-83 DEPTH OF SAMPLE 40 FT. MOISTURE 1 1 . 2

VISUAL DESCRIPTION OF SAMPLE Brown SAND, some gravel, trace s i l t ISP-SMI

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S. PATEL

100

•0

c
o

20

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

1

T-*
• o p T <n•».. N 6 »»
• * P
6 6 6

Grain diamcttr. mm

8RAVEL _L£lL% SAND 75.1 % SILT ** % f t A V J • i. */

REMARKS ** Hydrometer A n a l y s i s not performed



CLIENT

PROJECT WELLS G AND H SITE PROJ MO. 850401

LOCATION W08URN, MA OATE 8/29/85

BORING NO S-83 DEPTH OF SAMPLE 60 FT. MOISTURE 12'7 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace gravel ISP-SMI

ASTM TEST PROCEDURE ASTM 0-422 TESTED BY S. PATEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

100

so

i w

c
o

S. 4Q

20

0

i

"

"•

i

<n

*

8RAVEL ,7>6 ,%

\
\

\
'

I

\
\

1
1

ifITi
i

~!
b

i. * *

S

kf

1

\

^

1
1

-«,"I,

1I
1

8 b S 5•« o e
o b

Grain diameter, mm

SAND 86.2 o/fc

1 !

0 '

SILT ** %

3 0

p« ** . , . 6 ' 2 %

REMARKS ** Hydrometer A n a l y s i s not performed J



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-83 DEPTH OF SAMPLE 8Q FT. MOISTURE 14 '9

VISUAL DESCRIPTION OF SAMPLE Brown SILTY SAND, l itt le gravel, trace

%

c lay SMI

ASTM TEST PROCEDURE *STM D-422 TESTED BY s« P*TEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

100

•0

O

40

20

P
00 0

Grain di«m«t«r. mm

*>
rt
o
ô

«*
o

^0

8RAVEL 13.6 % SAND 58. 8 % SILT 25'6 % 2-0*

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

=^ LOCATION WOBURN, MA DATE 8/29/85

BORING NO S-84 DEPTH OF SAMPLE L°_ FT. MOISTURE 8.4

VISUAL DESCRIPTION OF SAMPLE Brown SAND, some gravel (SP1

ASTM TEST PROCEDURE

P
e
rc

e
n
t 

lin
e
r

o
 

8
 

&
 

S
 

8
 

8

'

4
i
i 1

ASTM D-422

GRAIN SIZE ANALYSIS

TESTED BY S' PATEL

10 20 40 60 MO 200

\
S _\K

S

1

k

1

s

i

i
i

i
i
-

i
i
i
i
i
i
i
ii
i
i
ii
iii
ii
i
i

t»
ii

!iii
i

!
i
i
>

i
i
i

M- • K. « >>

.

" i l
A «n •- o g r •> •• « e» r

* b o ' 6 ° ® b °o
Grain diameter, mm

] «RAVEL 42*° % SAND 5 4 '2% SILT ** % 3-8 %t

REMARKS ** Hydrometer Analysis not performed



s~
/

r
/̂ — X ^ CLIENT NUS

jOO PROJECT WELLS G AND H SITE

. r--~-V LOCATION W08URN, MA

PROJ NO. 850401

OATE 8/29/85

BORING NO S-84 DEPTH OF SAMPLE 40

VISUAL DESCRIPTION OF SAMPLE Brown SAND,

FT. MOISTURE

some gravel, trace s i l t

9.0 %

ISP-SMI

ASTI4 TEST PROCEDURE AS™ D~422 TESTED BY S> PATEL

GRAIN SIZE ANALYSIS

100

to

c
S

°- 40

20

0

4 10 20 40 60 140 200
i i i i

*

••

^
> L

S
1

1

1

J
IX

1

1

1

s
\

1

1
1

1
1

1J
r\

~ti

1
1
j

1j
1

^

!

*

,
• •i1-

> N mt ^H

at m — o p — «*- 1̂  5r.. K 6 K

V • T P
0 O O

• Grain diarrwtar. mm

8AAVEL 33.0 •/, SAND 60. 0%

=d

c
0

iL
i
C
C

SILT 6<0 %

^ 1 §
j

r, AV 1 ' °%

REMARKS

j



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ MO. 850401

=2* LOCATION WOBURN, DATE 8/29/85

BORING NO S-84 DEPTH OF SAMPLE 65 FT. MOISTURE 6.0

VISUAL DESCRIPTION OF SAMPLE Brown GRAVEL AND SAND, trace s i l t 1GP-GM1

ASTM TEST PROCEDURE AS™ D-422 TESTED SY St PATEL

GRAIN SIZE ANALYSIS

4 » 20 40 60 140 200

100

M

1 W

c
S
^ «.

20

0

*

-

1

< Is
S>s

^

t 1 1

1.

1

•
^

1

1n
i

i

i

T
1
i
i

1
1

î

>f >
k -̂ — <

i • i
at m " o o " <n —
«- !•• ».. « O •* O

V • T P eo o o

• Grain di*m«t«r. mm

6RAVEL 52.0 •/. SAND 38.3%

• • 4 L <4 L

n ** z

§ H
O

SILT . 8*2 % riAV 1 ' 5 %

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE PROJ NO. 850401

LOCATION W08URN, MA DATE 8/29/85

BORING NO S-85 DEPTH OF SAMPLE 34 FT. MOISTURE 1 0 > 1 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, some gravel t S P l

ASTM TEST PROCEDURE

100

80

1 M

0

£ 40

20

0

ASTM 0-422

GRAIN SIZE ANALYSIS

4 10 20 40 60 MO
i 1 , 1

~

i

i

I
s

V

^\
i

\

1
1
I

\
^

1

i

1

^

1

*«..

200

1

it

TESTED BY S' PATEL

"

1
o» « - - o p ~. <n • • * ) * * ' •

^ S 5 « S § g 8 ?
b o 6 *•! 6 °

o
Grain di*m«t«r. mm

GRAVEL 41.8 o/B SAND 55.1 oA SILT ** % r. AV 3.1 %

REMARKS ** Hydrometer A n a l y s i s not performed



rs~~\ ^ CLIENT NUS

^O PROJECT

~±-X LOCATION

WELLS G AND H S ITE

W06URN, MA

BORING NO 5-85 DEPTH OF SAMPLE

VISUAL DESCRIPTION OF SAMPLE

trace clay 1 SMI

ASTM TEST PROCEDURE

100

H

1 "

1

* 40

20

0

59

PROJ NO. 850401

OATE 8/29/85

FT. MOISTURE 1.1 v

Brown and gray SILTY SAND, some grave ,

ASTM D-422

GRAIN SIZE ANALYSIS

TESTED BY S' PATEL

••

4 10 20 40 60 140 200
i . i

"

'-

\ s
\

^\

1
i

s » <
^

II

1
1
1

*

1
1

y

i

-ii X,

1k
S^

^S .• i
* 1 h -4 ^-ir

• <n — o p ••.<•» «- n M r
^ r* •» . e* 6 K o o 9 S

W » ». °. 6 0 * £o o o ^ o °
,. O

• Grain diam«t«r. mm

6RAVEL . 31.4 % SAND 46.1 •/. SILT 1 7«5 % n AY 5.0 ./,

REMARKS



CLIENT NUS

PROJECT WELLS G AND H SITE

LOCATION WOBURN, MA

PROJ NO. 850401

DATE 8/29/85

BORING NO S-86D DEPTH OF SAMPLE 25 . MOISTURE

VISUAL DESCRIPTION OF SAMPLE Brown GRAVEL AND SAND tGP-GMl

ASTM TEST PROCEDURE

too

M

J M

C
u

^ 40

20

0

ASTM 0-422

GRAIN SIZE ANALYSIS

TESTED BY S- PATEL

•.

4 10 20 40 60 MO 200
i i . 1

*

••

n

^ >

\

S
^\ >

I
i

1
1

I

1
1
1
1

1

t.

I

*
S

1
1
1

^

1

S s
L

i
flk irt ^ o O ^ *rt ^ to w S
•" **. *•• 5 ° S ° o 9 8S 5 § ° o | S

• Grain diam«t«r. mm

6RAVEL 56.1 •/. SAND 38.8 •L SILT , ** % n»v 5.1%

REMARKS ** Hydrometer Ana l ys i s not performed



r CUEMT NUS

WELLS G AND H S ITE

LOCATION , MA

PROJ MO. _._8504Q1

DATE 8/29/85

BORING NO S-86D DEPTH OF SAMPLE 50 FT. MOISTURE ^ 8.2 %

VISUAL DESCRIPTION OF SAMPLE Brown SAND, trace gravel and s i l t t S P I

ASTM TEST PROCEDURE ASTM D-422 TESTED BY S- PATEL

GRAIN SIZE ANALYSIS

4 10 20 40 60 140 200

P
er

ce
nt

 f
in

er

o
 

&)
 

S
 

8
 

8
 

I

*

-

TT
I

J i

\
\

I

I
tfj

1
1

l
l

i

1

1̂ • i f1 i
' « <n ~o P r •» •> n M •::• ;- 3 ° o s g s !

0 0 0 " 0 °

• Grain diameter, mm

9RAVEL 2.8 4V SAND 9]5. % SILT ** % ei AV 4.1 %

REMARKS ** Hydrometer Analysis not performed



APPENDIX G
NUSATT ANALYTICAL RESULTS



The following Appendix presents the analytical tables discussed in Chapter 5.
Twenty-five tables are included as follows!

Table 1:

Table 2:

NUS/FIT Analytical Screening Results of NUS/FIT Initial
Groundwater Sampling Round, August, 198*.

NUS/FIT Analytical Screening Results; Recently Installed Wells

Table 3 & 3a: CLP Volatile Organic Analytical Results, NUS/FIT April, 1985
Sampling Round

Table t & 4a: CLP Volatile Organic Analytical Results, NUS/FIT May, 1985
Sampling Round

Table 5 & 5a CLP Volatile Organic Analytical Results, NUS/FIT June, 1985
Sampling Round

Table 6: Mean Concentrations of Selected Volatile Organic Compounds
from the NUS/FIT Final Sampling Rounds (April, May, and June,
1985)

Table 7: CLP Extractable Organic Analytical Results, NUS/FIT April, 1985
Sampling Round

Table 8: CLP Extractable Organic Analytical Results, NUS/FIT May, 1985
Sampling Round

Table 9: CLP Extractable Organic Analytical Results, NUS/FIT June, 1985
Sampling Round

Table 10: Groundwater CLP Inorganic Analytical Results, NUS/FIT April,
1985 Sampling Round.

Table 11: Groundwater CLP Inorganic Analytical Results, NUS/FIT May,
1985 Sampling Round.

Table 12: Groundwater CLP Inorganic Analytical Results, NUS/FIT June,
1985 Sampling Round.

Table 13: The Distribution of Elements in Groundwater from the Bedrock
and Overburden Aquifers.

Table 1^: The Ocurrences of Inorganic Elements in NUS/FIT Groundwater
Sampling Rounds.

Table 15: Element Concentration in Groundwater.



Table 16: Element Concentration in Soils.

Table 17: CLP Inorganic Analytical Results for Federal and State Drinking
Water Quality Standards, NUS/FIT April, 1985 Sampling Round.

Table 18: CLP Inorganic Analytical Results for Federal and State Drinking
Water Standards, NUS/FIT June, 1985 sampling round.

Table 19: CLP Inorganic Analytical Results for Federal and State Drinking
Water Quality Standards, NUS/FIT April and June, 1985 Sampling
Rounds.

Table 20: Inorganic Analytical Results for Federal and State Drinking Water
Quality Standards, NUS/FIT April and June, 1985 Sampling
Rounds.

Table 21: Microbiological Analytical Results for Federal and State Drinking
Water Quality Standards, NUS/FIT April and June, 1985 Sampling
Rounds.

Table 22: CLP Organic Analytical Results for Federal and State Drinking
Water Quality Standards, NUS/FIT April and June, 1985 Sampling
Rounds.

Table 23: NUS/FIT Analytical Results of Surface Water and Sediment
Samples from NUS/FIT Initial Sampling Round, August, 198*.

Table 2*: Surface Water CLP Volatile Organic Analytical Results, NUS/FIT
April, May, and June, 1985 Sampling Rounds.

Table 25: Surface Water CLP Inorganic Analytical Results, NUS/FIT April,
1985 Sampling Round.
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TABLE 10

GROUNDWATER CLP INORGANIC ANALYTICAL RESULTS
NUS/FTT APRIL 1985 SAMPLING ROUND

Sample Location S79D S80S S80M S80M(Dup.) Blank
Sample No. 12360 12359 12357 12358 12356
Traffic Report No. MAA215 MAA214 MAA212 MAA213 MAA21

Inorganic Detection
Elements Limits (ppb)

Aluminum 1150 - * - *
Antimony 50 -
Arsenic 6.1 32
Barium 78 -
Beryllium 1.1
Cadmium 5.0 -
Calcium 1000 41,000 20,000 24,000 24,000
Chromium 10 -
Cobalt 1 3 . . . .
Copper 25 -
Iron 56 - 6100
Lead 2.1 - 2.3 - 3.0
Magnesium 720 4,600 5,600 6,500 6,800
Manganese 11 - 430 840 820
Mercury 0.20 -
Nickel 4 0 . . . .
Potassium 890 . 8,800 3,100 3,900 4,200
Selenium 1.1 -
Silver 9.4 -
Sodium 750 20,000 61,000 37,000 38,000
Thallium 7.9 -
Tin 40 - 57J
Vanadium 17 _ _ _ -
Zinc 19 19 19 30 22
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TABLE 10
GROUNDWATER CLP INORGANIC ANALYTICAL RESULTS
NUS/FTT APRIL 1985 SAMPLING ROUND
PAGE THREE

Sample Location GW3DB GOS1S GOS1D GOS1DB
Sample No. 12*55 12*56 12*58 12*57
Traffic Report No. MAA227 MAA228 MAA23Q MAA229

Inorganic Detection
Elements Limits (ppb)

Aluminum 23 79 *7
Antimony *6 -
Arsenic * -
Barium 12 21
Beryllium 0.5 -
Cadmium 5 6.*
Calcium 290 63,000 21,000 77,000 36,000
Chromium * -
Cobalt 7 _ . . .
Copper 25 -
Iron 100 * » 250 150
Lead 2 . . . .
Magnesium 330 7,700 3,*00 6,000 3,700
Mangenese 3 9.3 15 6.6 15
Mercury 0.1
Nickel *0 * * *
Potassium *70 3,300 2,600 1,200 2,100
Selenium 2 -
Silver * -
Sodium 880 17,000 2*,000 23,000 23,000
Thallium * -
Tin 36
Vanadium * -
Zinc 20 * 22 27 *8

- Element is not detected
J - Quantitation is approximate due to quality control review (data validation).
* - Value is rejected due to presence of blank contamination detected below

contract required detection limit.
** - Value is rejected due to other contractual requirements identified in

quality control review.
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î *>

+-> — ;

S3-

O *•>
** c

•H -"0

.2-5 s
* * " ' • «c .ti .2
W ** (LIc c 44

« Si—• ^> "*UJ CX>
i i i

i n *



sis
t/5 >f\ ^g
C/i O ^O
P*. CM <

O

(Nl

Q ffv
00

r4 <N

VO CO
IO -,

HO -"

£i
Q

I 5
<q 2u • a.
5 o «
^J ^^ Ot

if!
on wi f-

a-

U £

S SM
— ua

rs r»

• • • •
n n rj r> D
o

.§§

* * * *

on
i i i i I * * s 0 r » . r

**> -

no

(N

1 0 *

, , n 2 , , ,
^ ^

00 fT\



oo
"C ON SOja CM <
:0-2

-oN-2
^ — <CO ^ <

oo

oo
o *^

CO ̂  <

-a-

""" —' <

™~S

<Q

l

OS _

£* on

o
Z

si
U 2

«2<C^
<Qi 3 <
H O Z &

/F
T

T
J

E
 T

W

S
am

p
le

 L
o
ca

t
S

am
pl

e 
N

o
.

T
ra

ff
ic

 R
ep

o
r

In
o

rg
an

ic
E

le
m

en
ts

00

I I —< I ' |X **"* rr\ ~* r»^ ' ' ' ' ' ' ' '

r»

* *
I 2 * ° I CM "2 I 1 0

3 aK o

«-)
O

* * * * i i 2
r^
CM

oo o n oi CM oo

o
° ' ' '
o

r»

•1 -S1*

* * I * I I

* * * *

o
o
CM
\O
CM

O

S"o S "O
I I * * I C M J S ^ I O I ^ S ' I °i *

jo^o S «2 ^

^ I I * * O O^^ ^r

o
o o
JJ- CM O

CM

^ O vo 0> SON ro ^ O
ITS CN • • tA • • rxj ON
!2-.0 — J Q C M « » \ ^ J v o

oo ^ —. <f\• • r+*f* f\ &•

£ x

Illllillil
§ 9 i

.Z 4>
i« "
1> tb

|
3 JU
f 1 ^^

E

I E§
E . 5 S . 2 ^ | - O o 5 g . c ^ & ? > ^ 3 g f c . 2 3 ^ 0
3 S i 2 ! g f c ^ « ^ - § i : 8 S « S t o . y ^ - 5 ^ ' § 5 . S § . S
<«fl3tCUUUUUi:J25SZa.(^^t/ iHH>N

wi
UJ

O
Z



TABLE 13
THE DISTRIBUTION OF ELEMENTS

IN GROUNDWATER FROM THE BEDROCK AND OVERBURDEN AQUIFERS
(ppb)

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Magnesium (Mg)
Manganese (Mn)
Mercury (Hg)
Nickel (Ni)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Thallium (Tl)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Bedrock

ND-7,230J
ND
ND-32J
ND-223J
ND-25
ND-6.4
21,3003-89,000
ND-34
ND-6.6
ND-463
ND-18,2003
ND-2H
3,400-12,400
ND-435J
ND-0.5
ND-140
ND-8,800
ND
ND-13
14,000-52,000
ND
ND-40J
ND-16J
ND-97J

Overburden

ND-5,900
ND
ND-2W
ND-96
ND-19
ND-8.0
19,000-150,000
ND-340
ND-23
ND-69
ND-25,000
ND-17J
ND-41,000
ND-3,880J
ND-0.23
ND-130
2,000-7,200
ND
ND-13J
12,300-85,000
ND-9.6
ND-57J
ND-27
22-72

NOTES: ND- Not detected
J - Quantitation approximate

Based on NUS/FIT sampling results conducted in
April, May and June, 1985.
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TABLE 15

ELEMENT CONCENTRATION IN GROUNDWATER

Massachusetts
Northeast Drainage Basin

Groundwater*
Range

Area**
median

NUS/FIT Data
Range

Alumium (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu) 3.0
Iron (Fe)
Lead (Pb)
Magnesium (Mg)
Manganese (Mn) 15
Mercury (Hg)
Nickel (Ni) 1.5
Potassium (K)
Selenium (Se) 0.4
Silver (Ag)
Sodium (Na)
Thallium (Tl)
Tin (Sn) 0.09
Vanadium (V) 2.0
Zinc (Zn)

4,600-62,000 21,000

ND-900
ND-72,100

1,800-33,000
ND-6,000

20
600

4,700
110

1,000-6,000 2,200

9,000-100,000 22,000

ND-7,230J
ND
ND-32
ND-223J
ND-25
ND-25
19,000-150,000
ND-340
ND-23
ND-49
ND-25,000
ND-21
ND-41,000
ND-1,700
ND-0.5
ND-140
ND-10,000
ND
ND-13J
12,000-85,000
ND-9.6
ND-573
ND-27
ND-97

NOTES: J - Quantitation is approximate
- - Value not available

Not detected
Information from Geochemistry in Mineral Exploration 2nd Ed.
by A.W. Rose, H.E. Hawkes, and J.S. Webb, 1979, Academic
Press, N.Y.
Information from Delaney; D.F. and F.B. Gay 1980 Hydrology
and Water Resources of the Coastal Drainage Basins of
Northeastern Massachusetts, from Castle Neck River, Ipswich,
to Mystic River, Boston. U.S. Geological Survey Hydrologic
Investigations Atlas HA-589.

ND-
*

** _



TABLE 16

ELEMENT CONCENTRATIONS IN SOILS
(ppm)

Typical range
in soils*

Regional
mean concentration**

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Magnesium (Mg)
Manganese (Mn)
Mercury (Hg)
Nickel (Ni)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Thallium (Tl)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

0.15-1.2
5-10

100-1000
-

0.15-1.0
-

12-100
5-12
8-80
-

10-100
-

120-1000
0.08-0.15

8-15
-

0.10-1.0
0.05-1.0

-
0.05-1.0

1-8
80-110
12-100

30,000
ND
6.5
300

1-1.5_

7,900-12,000
30
7
15

15,000
15

5,000-7,000
700

0.2-5.1
15

20,000
0.3
-

10,000
ND
ND
70
<f5

NOTES:

- - No value provided
ND- Not detected
* - Taken from Trace Elements in Soils and Plants by A. Kabata-

Pendias and H. Pendias 198*. CRC Press, Boca Raton, Florida.
** - Taken from Element Concentrations in Soils and Other Surficial

Material in the Conterminous United States. U.S. Geological
Survey Professional Paper 1270 198*.
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TABLE 25
SURFACE WATER CLP INORGANIC ANALYTICAL RESULTS

NUS/FTT APRIL, 19*5 SAMPLING ROUND

Sample Location
Sample No.
Traffic Report No.

Inorganic
Elements

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

Detection
Limits (ug/L)

23
46
4
12
0.5
5

290
4
7

25
100
2

330
3

0.1 '
40
470

2
4

880
4
36
4

20

SW04
12484

MAA223

—
-
-

43,000

-
*

290
-

8,100
460

5,700
_

70,000
_

-
150

SW06
12486

MAA224

25

—
24
0.7
6

39,000
4.3
-
*

340_

7,400
480

*
4,700

5.9
59,000

_

-
170

Blank
12436

MAA217

—

-
-

-

-
4.9

-

-

:_—
_-

7.1

- - Element is not detected.
* - Value is rejected due to presence of blank contamination detected

below contract required detection limit.


